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SECTION 1 GENERAL INFORMATION 



1.1 Initial Inspection 

It is recommended that the shipment be thoroughly inspected immediately upon delivery 
to the purchaser. All material in the container should be checked against the enclosed 
Packing List. LeCroy cannot accept responsibility for shortages in comparison with the 
Packing List unless notified promptly. If the shipment is damaged in any way, please 
contact the Customer Service Department or local field office immediately. 



1.2 Warranty 

LeCroy warrants its oscilloscope products to operate within specifications under normal 
use for a period of three years from date of shipment. Spares, replacement parts and 
repairs are warranted for 90 days. The instrument's firmware is thoroughly tested and 
thought to be functional, but is supplied "as is" with no warranty of any kind covering 
detailed performance. Products not manufactured by LeCroy are covered solely by the 
warranty of the original equipment manufacturer. 

In exercising this warranty, LeCroy will repair or, at its option, replace any product 
returned to the Customer Service Department or an authorized service facility within the 
warranty period, provided that the warrantor's examination discloses that the product is 
defective due to workmanship or materials and that the defect has not been caused by 
misuse, neglect, accident or abnormal conditions or operation. 

LeCroy will return all in-warranty products with transportation prepaid. 

This warranty is in lieu of all other warranties, expressed or implied, including but 
not limited to any implied warranty of merchantability, fitness, or adequacy for any 
particular purpose or use. LeCroy shall not be liable for any special, incidental, or 
consequential damages, whether in contract or otherwise. 

1.3 Product Assistance 

Answers to questions concerning installation, calibration, and use of LeCroy equipment 
are available from the Customer Service Department, 700 Chestnut Ridge Road, Chestnut 
Ridge, New York 10977-6499, U.S.A., tel: (914) 578-6060, or 6061, and 2 rue du Pre- , 
de-la-Fontaine, 1217 Meyrin i, Geneva, Switzerland, tel : (41) 22.719.21.1 1, or your 

local field engineering office. 

1.4 Addresses 



Corporate Headquarters 

LECROY CORPORATION 
700 CHESTNUT RIDGE ROAD 
CHESTNUT RIDGE,. NY 10977-6499 
USA 

TEL: (914) 425-2000 578-6060 or 6061 
FAX: (914) 425-8967 



European Headquarters 

LECROY SA 

2, CHEMIN PRE-DE-LAFONTAINE 

CH-1217 MEYRIN 1 GENEVA 

SWITZERLAND 

TEL: 41 (22) 719-21-11 

FAX: 41 (22) 782-39-15 
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Europe 

LECROY GMBH . 
MANNHEIMERSTRASSE 177 
POSTFACH 103767 
D-6900 HEIDELBERG GERMANY 
TEL: 49.6221.831001 
FAX: 49.6221.834655 

LECROY SARL 

1, AVENUE DE L’ATLANTIQUE 
LESULIS 91976 COURTABOEUF 
FRANCE 

TEL: 33.1.69.18.83.20 
FAX: 33. 1.69.07.40.42 

ESSA 

EUIPOS Y SISTEMAS SA 
APOLONIO MORALES 13^B 
E-28036 MADRID 
TEL: 34.1.359.0088 
FAX: 34.1.359.0298 

DEWETRON ELEKTRONISCHE 
MESSGERAETE Ges.M.B.H. 
FOELLINGERSTRASSE 9E 
8044 GRAZ AUSTRIA 
TEL: 43.316.391.804 
FAX: 43.316.391.052 

ORBIS OY 

VANHA KAARELANTIE 9 
01610 VANTAA 
FINLAND 

TEL: 358.0.566.4066 
FAX: 358.0.531.604 



LECROY LTD 
28 BLACKLANDS WAY 
ABINGDON, OXON 0X14 IDY 
GREAT BRITAIN 
TEL: 44.23.553.31.14 
FAX: 44.23.552.87.96 

LECROY SA 
LENZHARDWEG 43 
5702NIERDENLENZ 
SWITZERLAND 
TEL: 41.62.885.80.50 
FAX: 41.62.885.80.55 



M.T. BRANDAO, LDA 
RUADO QUANZA, 150 
4000 PORTO 
PORTUGAL 
TEL: 351.2.830.2709 
FAX: 351.2.830.2710 

LUTRONIC APS 
NAVERLAND 2 
2600 GLOSTRUP 
DENMARK 
TEL: 45.4342.9764 
FAX: 45.4342.9765 

HELLENIC SCIENTIFIC REP., LTD 
11 VRASSIDA STREET 
115 28 ATHENS 
GREECE 

TEL: 30.1.721.1 140 or 721.3154 
FAX:30:i.724.1374 

ABB NERA A/S 
KOKSTADVEGEN 23 
KOKSTAD BERGEN NORWAY 
TEL: 351.2.815.680 
FAX: 351.2.815.630 



AVANTEC 
TVETENVEIEN 6 
0661 OSLO NORWAY 
TEL: 472.63.05.20 
FAX: 472.65.84.14 
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Europe 



MEASUREMENT SYSTEMS SCANDINAVIA AB 
P.O. BOX 393 FORETAGSALLEN 12, HUS 5 BV 
184 24 AKERSBERGA SWEDEN 
TEL: 46.8.540.68100 
FAX: 46.8.540.66536 



Eastern Europe 

ELSINCO GMBH 
ROTENMUHLGASSE 1 1 
1120 VIENNA 
AUSTRIA 

TEL: 43.222.812.1751 
FAX: 43.222.812.2329 

Asia 



LECROY JAPAN CORPORATION 

ESAKA SANSHO BLDG - 3RD FLOOR 

16-3,3-CHOME 

TARUMICHO, SUITA CITY 

OSAKA 564 JAPAN 

TEL: 816.330.0961 

FAX: 816.330.8096 

SCIENTIFIC DEVICES AUSTRALIA 
2 JACKS ROAD 

SOUTH OAKLEIGH, VICTORIA 
AUSTRALIA 
TEL: 61.3579.3622 
FAX: 61.3579.0971 

E.C. GOUGH, LTD 
245 ST.ASAPH STREET 
P.O. BOX 22073 

CHRISTCHURCH NEW ZEALAND 

TEL: 64.3.3798.740 
FAX: 64.3.3796.776 

SINGAPORE ELECTRONICS 
AND ENGINEERING, LTD 
24 ANG MO KIO STREET, 65 
SINGAPORE 2056 
TEL: 65.480.7783 
FAX: 65.481.4272 



Mideast 

AMMO 

9, HARUGEI MALKHUT 

RAMAT HACHAYAL. P.O BOX 13132, 

61131 TEL AVIV ISRAEL 

TEL: 972.3.6478740 

FAX: 972.3.6478771 



LECROY JAPAN CORPORATION 
ZAIKEN BLDG 6TH FLOOR 
19-3, 2-CHOME 
SASAZUKA, SHIBUYA-KU 
TOKYO 151 JAPAN 
TEL: 813.3376-9400 
FAX: 813.3376.9587 

TATA-HONEYWELL 
55-A/8 & 9 HADAPSPAR 
INDUSTRIAL ESTATE 
PUNE 411 013 INDIA 
TEL: 91.212.670445 
FAX: 91.212.672205 

ELECTRO TECH CORPORATION 
1 ST FLOOR, 1 6 KAZI CHAMBERS 
BAHADURSHAH ZAFAR ROAD 
KARACHI-74800 PAKISTAN 

TEL: 92.21.493-8087 
FAX: 92.21.493-7749 

ABEX ENGINEERING PTE. LTD. 

37 KALLANG PUDDING ROAD 08-08 
TONG LEE BUILDING BLOCK B 
SINGAPORE 1334 
TEL: 8412818 
FAX: 8415988 
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Asia 



'i 



LECOLN TECHNOLOGY CO., LTD. 
4F-LN0.214, SEC.I 
HO PING E ROAD 
TAIPEI TAIWAN R.O.C. 

TEL; 886.2.365.0612 
FAX; 886.2.367.1792 

SCHMIDT ELECTRONICS LTD 
1 8 F, GREAT EAGLE CENTRE 
23 HARBOUR ROAD WANCHAI 
HONG KONG 
TEL; 852.2507.0222 
FAX: 852.2827.5656 

P.T. DWI TTJNGGAL JAVA SAKTl 
WISMA RAJA WALL 14TH FLOOR 
JL JENDRAL SUDIRMAN 
34 JAKARTA 1 0220INDONESIA 
TEL: 62.21.570.4563 ■ 

FAX: 62.21.583.218 

North America 

ALLAN CRAWFORD LTD 
5835 COOPERS AV, MISSISSAUGA 
ONTARIO L4Z 1Y2, CANADA 
TEL: 416 890.2010 
FAX: 416 890.1959 

South America 

SEARCH SA 

VIAM0NTE1716-PIS0 7 
1 055 CAPITAL FEDERAL 
ARGENTINA 
TEL: 54.1.46.6156 
FAX: 54.1.394.8374 

Central America 

NUCLEOELECTRONICA, SA 
CALZ. LAS AGUILAS 101 
DELEGATCION ALVARO OBREGON 
01710 MEXICO, 20, d.f. 

MEXICO 
TEL: 52.5593.604 
FAX: 52.5593.6021 



MEASURETRONIX 

2102/31 RAMKAMHANG ROAD 

BANGKOK 10240 

THAILAND 

TEL; 66.2.375.2733-4 

FAX: 66.2.374.9965 

WOOJOO HI-TECH CORP. 
DONGHYUN BLDG. 

102-4 MOONJUNG-DONG, 
SONGPA-KU SEOUL 138-200 KOREA 
TEL: 82.2.449.5472 
FAX: 82.2.449.5475 



ATP-HI-TEK 
ALAMEDA AMAZONAS 
422 ALPHAVILLE 06454-030 
BARUEI, SP BRAZIL 
TEL: 55.11.421.5477 
FAX: 55.11.421.5032 

South Africa 

WESTPLEX LTD 
TUSCANY HOUSE 
376 OAK AVENUE 
RANDBURG 2194 
REPUBLIC OF SOUTH AFRICA 
TEL: 27.11.787.0473 
FAX: 27.11.787.0237 
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1.5 Maintenance Agreements 

LeCroy offers a selection of customer support services. Maintenance agreements 
provide extended warranty and allow the customer to budget maintenance costs after 
the initial three years warranty has expired. Other services such as installation, training, 
enhancements and on-site repair are available through specific Supplemental Support 
Agreements. 

1.6 Documentation Discrepancies 

LeCroy is committed to providing state-of-the-art instrumentation and is continually 
refining and improving the performance of its products. While physical modifications 
can be implemented quite rapidly, the corrected documentation frequently requires 
more time to produce. Consequently, this manual may not agree in every detail with the 
accompanying product There may be small discrepancies in the values of components 
for the purposes of pulse shape, timing, offset, etc., and, occasionally, minor logic 
changes. Where any such inconsistencies exist, please be assured that the unit is correct 
and incorporates the most up-to-date circuitry. In a similar way the firmware may 
undergo revision when the instrument is serviced. Should this be the case, manual 
updates will be made available as necessary. 

1.7 Service Procedure 

Products requiring maintenance should be returned to the Customer Service Department 
or authorized service facility. LeCroy will repair or replace any product under warranty at 
no charge. The purchaser is only responsible for one way transportation charges. 

For all LeCroy products in need of repair after the warranty period, the customer must 
provide a Purchase Order Number before repairs can be initiated. The customer will be 
billed for parts and labor for the repair, as well as for shipping. 

1.8 Return Procedure 

To determine your nearest authorized service facility, contact the Customer Service 
Department or your field office. All products returned for repair should be identified by 
the model and serial numbers and include a description of the defect or failure, name 
and phone number of the user, and, in the case of products returned to the factory, a 
Return Authorization Number (RAN). 

The RAN may be obtained by contacting the customer service department in New York, 
tel: (914)578-6060, or 6061 ; in Geneva, tel: (41)22/719.21.11, or your nearest sales 
office. Return shipment should be made prepaid. LeCroy will not accept C.O.D. or 
Collect Return Shipments. Air-freight is generally recommended. The oscilloscope should 
be packed with the protective cover in place. Wherever possible, the original shipping 
carton should be used. If a substitute carton is used, it should be rigid and be packed 
such that the product is surrounded with a minimum of four inches of excelsior or 
similar shock-absorbing material, in addressing the shipment, it is important that the 
Return Authorization Number be displayed on the outside of the container to ensure its 
prompt routing to the proper department within LeCroy. 
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1.9 Safety Precautions 

The following servicing instructions are for use by qualified personnel only. Do not 
perform any servicing other than contained in service instructions. Refer to procedures 
prior to performing any service. 

Exercise extreme safety when testing high energy power circuits. Always turn the 
power OFF, disconnect the power cord, discharge the cathode ray tube and all capacitors 
before disassembling the instrument. 

The WARNING symbol used in this manual indicates dangers that could result in 
personal injury. 

The CAUTION symbol used in this manual identify conditions or practices that 
could damage the instrument. 

1.10 Antistatic Precautions 



CAUTION 

Any static charge that builds on your person or clothing may be sufficient to destroy 
CMOS components, integrated circuits. 

In order to avoid possible damage, the usual precautions against static electricity are 
required. 

- Handle the boards in antistatic boxes or containers with foam specially designed to 
prevent static build-up. 

- Ground yourself with a suitable wrist strap. 

- Disassembly the instrument at a properly grounded work station equipped with 
antistatic mat. 

- When handling the boards, do not touch the pins. 

- Stock the boards in antistatic bags. 
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Main Features 

M Up to 8M-point record length 

■ 8-bit vertical resolution, 1 1 -bit \A/ith 
ERES option 

■ Two* and four-channel versions 

■ Hard Disk (PCMCIA III), Memory 
Card and DOS-compatible Floppy 
Disk options 

■ Innovative Peak Detect 

■ Glitch, Pattern, Qualified, Interval. 
Dropout and TV triggers 

■ Fully programmable via GPiB and 
RS-232-C 

■ Interna! graphics printer option 

■ Automatic PASS/FAIL testing 

■ Advanced signal processing 




1 GHz Bandwidth 
The 9370 series digital storage oscillo- 
scope opens up new horizons for 
engineers and scientists at the leading 
edge of technological developments. 

With 1 GHz bandwidth and long acquisi- 
tion memories, it is now possible to 
reveal previously hidden waveform 
details. Narrow glitches are more accu- 
rately defined: risetime measurements 
below 1 nanosecond are more precise; 
and high-frequency content, filtered out 
in lower bandwidth systems, is retained, 
thereby preserving signal amplitudes and 
overall signal integrity. 



2 GS/s Sample Rate 
The 2' and 4*channel models of the 
9370 series sample simultaneously on all 
channels at 500 MS/s. Thus, they are 
ideal for demanding high speed applica- 
tions. In addition, two channels can be 
combined to provide a sample rate of 
1 GS/s. The 9374 provides 2 GS/s in 
single channel mode. Finer horizontal 
resolution and accuracy are guaranteed 
by high sample rates. This is especially 
critical in digital design where unpredict- 
able circuit behavior has to be identified 
and analyzed in detail to be fully under- 
stood. Together with this excellent 
single-shot performance the 9370 series 
also provides a sample rate equivalent to 
10 GS/s for repetitive signals. 



8M Point Acquisition Memory 

Channel memory lengths of 50k, 250k, 
500k and 2M are available on the 9370 
series 2- and 4-channel DSOs. The 
memory power is revealed when the user 
seeks to sample at the highest speed 
over many timebase settings. Short 
memory DSOs may boast a high sample 
rate for short waveforms, but only a long 
memory oscilloscope can deliver high 
sample rates for long waveforms. To 
exploit this capability to its fullest the 
LeCroy 9370 series combines its channel 
acquisition memories to give the user up 
to 8 million sample points, thereby provid- 
ing the waveform detail required on long 
and complex signals. 

The combined capabilities of the 9370 
series place it in the forefront of DSO 
capability. 
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WIDE BANDWIDTH 

1 GHz bandwidth results in greater accu- 
racy of amplitude measurements for high 
frequency signals and true representa- 
tion of high speed digital signals, 

HIGH SAMPLE RATES 

Sample rates of 500 MS/s, 1 GS/s and 

2 GS/s provide greater waveform fidelity, 
excellent zoom detail, protection against 
aliasing, better time resolution and wider 
frequency spectrum. 

CHANNEL INTERLEAVING 
Memory length is extended by combining 
the acquisition memories of multiple 
channels for both continuous or seg- 
mented waveform recording. Combining 
channels yields higher sample rates. 

ADVANCED PEAK DETECT SYSTEM 
The 9370 series offers an innovative peak 
detect capture mode. This captures fast 
glitches or other signal details that might 
have been missed due to undersampiing 
by running the ADC's at a high sampling 
rate even on slow time bases. At the 
same time the scope also stores the un- 
derlying data to ensure no loss of time 
precision - unlike other peak detect sys- 
tems. 

SMART TRIGGER SYSTEM 

SMART Trigger functions including 
Glitch, Pattern, Dropout, State- or Edge 
Qualified triggers are available. 

Pre- and Post-trigger delay are fully vari- 
able, Time and Events Holdoff are also 
included. 

The Smart Trigger system allows the 
scope to trigger on a large variety of sig- 
nal types, specific signal characteristics 
and suspect behaviors. 

ProBus™ high PERFORMANCE 
PROBE INTERFACE 
The proprietary ProBus interface is sup- 
plied as standard on all 93XX family 
models. It provides a probe interconnec- 
tion architecture to support the most 
demanding circuit probing requirements, 
both now and in the future. 

The ProBus interface allows automatic 
detection of the attached probe as well as 
complete control, setup and calibration at 
the probe tip. The probe is no longer an 
accessory, but an integral part of the mea- 
surement solution, with ease of setup and 
probe-tip measurement accuracy guaran- 
teed. 
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The ProBus interface supports a rapidly 
growing range of high-performance and 
custom probe solutions Including high- 
bandwidth, low-circuit load FET probes. 

HIGH RESOLUTION DISPLAY AND 
EXCELLENT USER INTERFACE 

A large high resolution CRT display sup- 
ports uncluttered presentation of 
waveform data, information and control 
menus. Live waveforms can be viewed 
with up to three expansion regions show- 
ing ail of the signal details. 

The powerful processing capability pro- 
vides a responsive feel even when 
extensive processing is being carried 
out. A proven multi-knob control panel 
combined with an intuitive menu system 
provide rapid access to the instrument's 
powerful capabilities. 

PERSISTENCE AND XY DISPLAY 
MODES 

Persistence; Sample points are dis- 
played so that they accumulate on the 
screen over many acquisitions. “Eye dia- 
grams” and “Constellation displays” can 
be achieved using this display mode. XY 
mode plots any two sources against one 
another. 

WAVEFORM PROCESSING AND 
MEASUREMENT SYSTEM 

Pass/Faii Testing and Waveform Limit 
Testing (Masks) can be performed. Mea- 
surements include Pulse Parameters, 
Statistics and Arithmetic functions. Any 
failure can cause preprogrammed ac- 
tions such as Hardcopy, Save, GPIB 
Service Request, Pulse Out or Beep. 

OPTIONAL WAVEFORM MATH 
PACKAGE -WPOr 

Option WP01 provides Summed and 
Continuous Averaging, Waveform Math 
Functions, Extrema and Enhanced 
Resolution Modes. 

Functions can be chained together, 
allowing complex computations. Wave- 
form operations can be performed on live, 
stored, processed or expanded wave- 
forms. The package is fully programmable 
over GPiB or RS-232-C. WP01 extends 
the processing capabilities of the 9370 
and reduces the need for external com- 
puters and controllers for processing. 

OPTIONAL SPECTRAL ANALYSIS 
PACKAGE - WP02* 

Option WP02 provides comprehensive 
Spectral Analysis capabilities, permitting 
the system designer to identify character- 
istics which may not be apparent in the 



time domain, WP02 provides a wide se- 
lection of windowing functions, as well as 
averaging in the frequency domain. 
Spectral analysis can be performed on 
repetitive and single events. Users can 
obtain time and frequency values simul- 
taneously and compare phases of the 
various frequency components with each 
other. 

OPTIONAL STATISTICAL ANALYSIS 
PACKAGE - WP03 

Option WP03 provides extensive statisti- 
cal analysis capabilities. Detailed analysis 
can easily be performed on difficult to 
measure waveform phenomena such as 
amplitude fluctuation and timing jitter. Live 
histogram displays represent the statistical 
distribution of selected waveform param- 
eter measurements. Statistical information 
can be extracted directly from the histo- 
grams using automatic statistical 
measurements including max, min, 
average, median, std deviation, etc. 

MAGNETIC MEDIA MEASUREMENTS 
The DDM/PRML disk drive firmware 
options provide a unique integrated tool 
for those developing and testing high- 
density storage media. 

DOS COMPATIBLE MASS STORAGE 
OPTIONS* 

The 9370 series offers 131MB remov- 
able hard disk (PCMCIA 111), high speed 
memory card (PCMCIA II) and 3.5” 

1 .44 MB floppy disk. Traces, setups, 
screen graphics and Pass/Fail templates 
can be stored as DOS files and thus 
read directly by a PC for easy integration 
into reports. 

PRINTING FACILITIES* 

An optional internal thermal graphics 
printer produces full resolution screen 
dumps in under 10 seconds. The unique 
'Strip-Chart' format expands the horizontal 
axis up to 2 meters per division for viewing 
fine waveform detail within long memory 
acquisitions. 

A wide range of printer/plotter formats 
support external hardcopy via the stan- 
dard GPIB, RS-232-C or optional 
Centronics interfaces. 

REMOTE PROGRAMMING CAPABILITY 

Remote programming capability enables 
DSO control from PC and easy transfer of 
data for further analysis. The full com- 
mand set is available via remote control. 
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ACQUISITION SYSTEM 

Bandwidth (-3 dB); 

@ 50 a: DC to 1 GHz 

10 mV/div and above . 

@ 1 MQ DC: DC to 500 MHz typ. at probe tip, 
with PP005 suppiied standard. 

1 GHz FET probe optional. 

No. of Channels: 4 (9374) or 2 (9370) 

No. of Digitizers; 4 (9374) or 2 (9370) 
Maximum Sample Rate and Acquisition 
Memories; See table beiow. 

Sensitivity; 

2 mV/div to 1 V/div, 50Q. fully variable 
2 mV/div to 10 V/div, 1 Mf2, fuiiy. variable. 
Scale factors: A wide choice ot probe 
attenuation factors are selectable. 

Offset Range: 

2.00 - 4.99 mV/div: ±400 mV 

5.00 - 99 m V/div: ±1 V 

0.1 - 1.0 V/div: ±10 V 

1 .0 - lOV/div: ± 1 00 V (1 MH oniy) 

DC Accuracy: T ypicaiiy 1 %. 

Vertical Resolution: 8 bits. 

Bandwidth Limiter: 25 MHz. 200 MHz. 
input Coupling: AC, DC, GND. 

Input Impedance: 1 Mt2//15 pF or 50 a±1%. 
Max input: 

1 MH: 400 V (DC± peak AC <1 0 kHz) 

50 Q: ±5 V DC (500 mW) or 5 V RMS 

TIME BASE SYSTEM 

Timebases: Main and up to 4 Zoom Traces. 
Time/Div Range: 1 ns/div to 1 ,000 s/div. 

Clock Accuracy: <10 ppm 

Interpolator resolution: 10 ps 

Roll Mode: Ranges 500 ms to 1 ,000 s/div. 

For > 50k points: 10 s to 1,000 s/div. 

External Clock: <100 MHz on EXT input with 
ECL, TTL or zero crossing levels. Optional 
50 MHz to 500 MHz rear panel fixed frequency 
clock input. 

External Reference: Optional 10 MHz rear- 
panef input. 



TRIGGERING SYSTEM 

Trigger Modes: Normal, Auto, Single, Stop. 
Trigger Sources: CHI, CH2, Line, Ext, 

Ext/10 (9374: CH3, CH4). Slope, Level and 
Coupling for each source can be set indepen- 
dently. 

Slope: Positive. Negative. 

Coupling: AC, DC, HF, LFREJ, HFREJ. 
Pre-trigger recording; 0 to 100% of full scale 
(adjustable in 1% increments). 

Post-trigger delay: 0 to 1 0,000 divisions 
(adjustable in 0.1 div increments). 

Holdoff by time; 10 ns !o 20 s. 

Holdoff by events; 0 to 99.999,999 events, 
internal Trigger Range: ±5 div. 

EXT Trigger Max Input: 

1 MQ//15 pF: 400 V (DC + peak AC <10 kHz) 
50 a ±1 %; ±5 V DC (500 mW) or 5 V RMS 
EXT Trigger Range: ±0.5 V (±5 V with Ext/10) 
Trigger Timing: T rigger Date and Time are 
listed in the Memory Status Menu. 

Trigger Comparator: Optional ECL rear 
panel output. 

SMART TRIGGER TYPES 
Pattern: Trigger on the logic AND of 5 inputs - 
CHI, CH2, CHS, CH4, and EXT Trigger, 

(9370: 3 inputs - CHI, CH2. EXT) where each 
source can be defined as High, Low or Don't 
Care. The Trigger can be defined as the 
beginning or end of the specified pattern. 
Signal or Pattern Width: Trigger on width 
between two limits selectable from < 2.5ns to 
20s. Will typicaiiy trigger on giitches 1 ns 
wide. 

Signal or Pattern interval: Trigger on interval 
between two limits selectable from 10ns to 
20s 

Dropout: Trigger if the input signal drops out 
for longer than a time-out from 25ns to 20s. 
Stete/Edge Qualified: Trigger on any source 



only if a given state (or transition) has occurred 
on another source. The delay between these 
events can be defined as a number of events 
on the trigger channel or as a time interval, 

TV; Allows selection of both line (up to 1500) 
and field number (up to 8) for PAL, SECAM, 
NTSC or nonstandard video. 

ACQUISITION MODES 

Random Interleaved Sampling (RIS): 

For repetitive signals from 1 ns/div to 5 )is/div. 
Single shot: For transient and repetitive 
signals from 10 ns/div (all channels active), 
Peak detect: Captures and displays 2.5 ns 
glitches or other high-speed events. 
Sequence: Stores multiple events in seg- 
mented acquisition memories. 

Number of segments available; 

9370-9374 2-200 

9370M-9374M ' 2-500 

9370L-9374L-9374TM 2-2,000 

Max. Dead Time between segments: 100 ,as 

DISPLAY 

Waveform style: Vectors connect the indi- 
vidual sample points, which are highlighted as 
dots. Vectors may be switched off, 

CRT: 12.5x17.5 cm (9" diagonal) raster. 
Resolution: 810 x 696 points. 

Modes: Normal, X-Y, Variable or Infinite 
Persistence. 

Real-time Clock: Date, hours, minutes, 
seconds. 

Graticules: Internally generated; separate 
intensity control for grids and waveforms. 
Grids: 1, 2 or 4 grids. 

Formats: YT, XY, and both together. 

Vertical Zoom: Up to 5x vertical expansion 
(50x with averaging, up to 40 uV sensitivity, 
oniy with WP01). 

Maximum Horizontal Zoom Factors: 
9370-9374 2,000x 

9370M-9374M lO.OOOx 

9370L-9374L-9374TM 100,000x 

V\/aveforms can be expanded to give 2-2.5 

points/division, This allows zoom factors up to 
400,000x for the 9374L when channels are 
combined. 

INTERNAL MEMORY 
Waveform Memory; Up to four 1 6-bit 
Memories (Ml, M2, M3, M4). 

Processing Memory; Up to four 16-bit 
Waveform Processing Memories (A, B, C, D), 
Setup Memory: Four non-volatile memories. 
Optional Cards or Disks may also be used for 
high-capacity waveform and setup storage. 



Cnanrtel Use 


Maximum 
Sample rate 


Memory per Channel 

S370 9370M 9370L 

9374 9374M 9374TM 9374L 


Active Channels 


All 

PeaK Detect OFF 


500 MS/s 


50k 


250k 


500k 


2M 


AH 


Paired 

PeaK Detect OFF 


1 GS/8 


100k 


500k 


1M 


4M 


9370; CHI 
9374; CH2 & CHS 


Paired + PP093 
PeaK Detect OFF 


2GS/8 


200k 


1M 


2M 


SM 


One (PP093 input) 
9374 models only 


All 

Peak Detect ON 


100 MS/s data-f- 
400 MS/s peak 


25k data + 
25k peaks 


1 00k data 4- 
100k peaks 


250k data + 
250k peaks 


1 M data * 
1 M peaks 


All 

2.5 ns Peak Detect 
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CURSOR MEASUREMENTS 

Relative Time: Two cursors provide time mea- 
surements with resolution of ±0.05% fui! scale 
for unexpanded traces: up to 10% of the sam- 
pling interval for expanded traces. The corre- 
sponding frequency value is displayed. 
Relative Voltage: Two horizontal bars 
measure voltage differences up to ±0.2% of 
full scale in singie-grid mode. 

Absolute Time: A cross-hair marker mea- 
sures time relative to the trigger and voltage 
with respect to ground, 

Absolute Voltage: A reference bar measures 
voltage with respect to ground. 

WAVEFORM PROCESSING 
Up to four processing functions may be 
performed simultaneously. Functions available 
are: Add, Subtract, Multiply, Divide, Negate, 
identity, Summation Averaging and Sine x/x. 
Average: Summed averaging of up to 1 ,000 
waveforms in the basic instrument- Up to 10® 
averages are possible with Option WP01 . 
Extrema*: Roof, Floor, or Envelope values 
from 1 to 1 0® sweeps. 

ERES*: A selection of six Low-Pass digital 
filters provides up to 1 1 bits vertical resolution. 



Sampled data is always available, even when 
a trace is turned off. Any of the above modes 
can be invoked without destroying the data. 
FFT*: Spectral Analysis with five windowing 
functions and FFT averaging. 

'Extrema and ERES modes are provided in 
Math Package WP01. FFT is in WP02. 

AUTOSETUP 

Pressing Autosetup sets timebase, trigger and 
sensitivity to display a wide range of repetitive 
signals. (Frequency above 50Hz; Duty Cycle 
greater than 0.1%), 

Autosetup Time: Approximately 2 seconds. 
Vertical Find: Automatically sets sensitivity 
and offset. 

PROBES 

Model: One PP005 (1 0:1 , 1 0 M^ // 1 1 pF) 
probe supplied per channel. 500 V max input. 
The 9370 series is fully compatible with 
LeCroy's range of FET probes, which may be 
purchased separately. 

Probe calibration: Max 1 V into 1 Mfl. 

500 mV into 50 O, frequency and amplitude 
programmable, puise or square wave select- 
able, rise and fall time 1 ns typical. 
Alternatively, the calibrator output can provide 
a trigger output or a PASS/FAIL test output. 



INTERFACING 

Remote Control: Possible by GPIB and 
RS-232-C for ail front-panei controls, as well 
as all internal functions. 

RS-232-C Port: Asynchronous up to 19200 
baud for computer/terminal control or printer/ 
plotter connection, 

GPIB Port: (IEEE-488.1) Configurable as 
taiker/iistener for computer control and fast 
data transfer. Command Language complies 
with requirements of IEEE-488.2. 

Centronics Port: Optional hardcopy parallel 
interface. 

Hardcopy; Screen dumps are activated by a 
front-panel button or via remote control. TIFF 
and BMP formats are available for importing 
to Desktop Publishing programs. The follow- 
ing printers and plotters can be used to make 
hardcopies: HP DeskJet (color or BW), HP 
ThinkJet, QuietJet, LaserJet, PaintJet and 
EPSON printers: HP 7470 and 7550 plotters 
or similar, and HPGL-compatibie plotters. An 
internal high resolution graphics printer is also 
available. 

GENERAL 

Auto-calibration ensures specified DC and 
timing accuracy. 

Temperature: 5° to 40° C (41° to 104° F) 
rated 0° to 50° C (32° to 122° F) operating. 
Humidity: <80%. 

Shock & Vibration: Meets MiL-STD-810C 
modified to LeCroy design specifications and 
MIL-T-28800C, 

Safety: Conforms to EN 61 010-1 . 

EMC: Conforms to EN50081-1, EN 50082-1. 
Power: 90-250 V AC, 45-66 Hz, 230 W. 
Battery Backup: Front-pane! settings 
maintained for two years. 

Dimensions: (HWD) 8,5"x14,5"x16.25", 
210mm X 370mm x 410mm. 

Weight: 13 kg (28.6 lbs) net, 18.5 kg 
(40.7 ibs) shipping. 

Warranty: Three years. 

Note: The 9374TM model includes WP01/02, 
floppy disk and graphics printer. 



USA Direct Sales: 1 (800) 5LE-CROY 

LeCroy Worldwide Sales Offices 

ASIA/PACIFIC LeCroy Pty Ltd 61.38,90,7358 

BENELUX LeCroy BV 40.208.9285 

FRANCE LeCroy SARL {1),69, 18.83.20 

GERMANY LeCroy Europe GmbH 06221 82.700 

ITALY LeCroy SRL 06.336,797.00 

JAPAN Osaka LeCroy Japan 0816.330.0981 

JAPAN Tokyo LeCroy Japan 0813,3376.9400 

SWITZERLAND Geneva 022.719;21.11 

SWITZERLAND Lenzburg 062.886.80,50 

United Kingdom LeCroy Ltd {01235)533114 



Copyright © February 1996, LeCroy is a registered trademark 
of LeCroy Corporation. Ail rights reserved. Information in this 
publication supersedes all earlier versions. Specifications 
subject to change without notice. 



Ordering Information 

0 Option included with instrument 
□ Optional extra not included 



Oscitioscopes: 

9370/M/L 

9374/M/L 

9374TM 

Software Options: 

□ 93XX-WP01 

□ 93XX-WP02 

□ 93XX-WP03 

□ 93XX-DDM 

□ 93XX-PRML 

Hardware Options: 

□ 93XX-MC01/04 

□ 93XX-MC02 

□ 93XX-MC04 

□ 93XX-HDD 

□ 93XX-HD01 

□ 93XX-HD02 

□ 93XX-DA01-110 

□ 93XX-DA01-220 

□ 93XX-FD01 

□ 93XX-GP01 

□ 937X-CKTRIG 



2 ch. Digital Oscilloscope 
4 ch. Digital Oscilloscope 
4 ch. , +TP, +GP01 

Waveform Math Package 
FFT Processing Package 
Statistical Analysis Package 
Disk Drive Measurements 
Supplementary Disk Drive 
Measurements 

Memory Card Reader with 
512K Memory Card 
128K Memory Card 
512K Memory Card 
HD01/HD02 combination 
Hard Disk Adapter 
PCMCIA Hard Diskl31MB 
PCMCIA type ill external desktop 
adaptor for PC (110V) 

PCMCIA type ill external desktop 
adaptor for PC (220V) 
internal 3.5" Floppy Drive with 
Centronics interface 
Internal Graphics Printer with 
Centronics interface 
500MHz External Clock, 

10 MHz Reference input, 

T rigger Comparator Output 



□ 930X-64 64MB Processing Memory 

□ 93XX-TP Total Performance Package 

WP01/WP02 + FD01 

Manuals: 

B 937X-OM Operator’s manual 

B 93XX-RCM Remote Control manual 

□ 937X-SM Service manual 

B 93XX-HG Hands-On Guide 

Warranty & Calibration: 

□ 93XX-CCMIL US Military Standard 

□ 93XX-CCOFMET Swiss OFMET Standard 

□ 93XX-CCNIST US NIST Standard 

□ 93XX-W5 5 Year Warranty 

□ 93XX-C5 5 year Calibration Contract 

□ 93XX-T5 5 year Warranty and 

Calibration 

Probes & Accessories: 



□ AP020 1 GHz 10:1 FET Probe 

□ AP021 800 MHz 5:1 FET Probe 

D AP030 1 5 MHz Differential Probe 

□ AP082 SDH STM-1 E Trigger Pick-Off 

□ AP083 SONET Trigger Pick-Off 

□ AP54701 A* 2.5 GHz O.SpF Active Probe 

□ API 143A’ Probe Offset and Power Module 

B PP005 500 MHz 10:1 lOMfi Passive 

Probe (1 per channel) 

□ PP012 100:1 Probe 

□ PP062 1 GHz, 10:1, soon Passive 

Probe 

□ PP090 ProBus 75 to 50 Q adapter 

B PP093 2 GS/s adapter 

(only9374/M/LTM) 



* Normally ordered together 
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Main Features 

■ PCMCIA Type ill Portable Hard 
Disk, DOS Compatible 

■ High-resolution Printer, ideal for 
fast, on-the-spot documentation 

■ 3.5" Floppy disk drive, DOS format 
- affordable and convenient 

■ Ultra-fast RAM card, DOS format, 
idea! for PASS/FAIL testing 

■ Convenient Hardcopy storage to 
card/disk 




The floppy drive is a convenient storage 
medium, not only for saving and 
retrieving waveforms or instrument 
settings, but also for storing hardcopies 
that can be printed from a PC when 
desired. The floppy supports both 720k 
and 1.44M DOS formats so that it can 
be read back on any PC with a 3.5" 
drive, avoiding the need to interface the 
oscilloscope to your PC. As with the 
RAM-card option, the floppy system 
capabilities include automatic storage of 
data under pre-programmed conditions. 




PCMCIA Interfaces for RAM card and 
Hard Disk allow the use of fast, remov- 
able and compact storage media for 
saving and retrieving waveforms and 
instrument settings, They comply fully 
with the PC industry's PCMCIA and 
JEIDA standards. With the special 
Autostore feature, waveforms can be 
automatically stored after every acquisi- 
tion and "played back" when desired. 
When used in combination with the 
PASS/FAIL feature, failure data can be 
saved automatically for later analysis. 



Printer 

The internal printer Is an invaluable tool 
for instant, on-the-spot documentation. 
It generates a dear, crisp hardcopy of 
the screen in just a few seconds, The 
large size of the printout, combined with 
its high resolution, provide you with an 
excellent document that matches the 
screen's superior quality to its finest 
details. And because it frees you from 
the trouble of carrying and interfacing a 
bulky printer, it is the ideal solution for 
field measurements. 
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Mass Storage Features 
and Benefits 

LeCroy's mass storage capabilities 
provide a range of benefits: 

• Easy data transfers to PCs 

- Waveform logging 

- Waveform archiving for future use 

- Faster troubleshooting 

- Faster, more reproducible testing 

• Shared oscilloscope resources 

EASY DATA TRANSFER TO PC 
Because the 9300 series oscilloscope 
uses DOS-formatted floppy disks, hard 
disks and memory cards, transferring 
waveform data to a PC is simple. The 
removable storage allows transfers 
without cables, programming, or any 
knowledge of GPiB, RS-232, or other 
interfaces. 

In addition, LeCroy provides free of 
charge, a binary-to-ASCil format 
conversion program for the PC. accom- 
modating those PC-based analysis 
packages (such as spreadsheets) that 
require ASCII format. 

WAVEFORM LOGGING 

By using Glitch or Dropout triggering in 
combination with the powerful AUTO- 
STORE mode, LeCroy oscilloscopes 
can monitor and log intermittent 
problems automatically. To store a 
waveform, the oscilloscope opens and 
names a DOS-compatible file and then 
stores the waveform data in the file. 

This logging feature requires no • 
operator intervention and maintains data 
and the operational setup through 
power line failures. Logged waveforms 
can be selectively played back by trigger 
time/date or by sequence number, or 
can be scrolled through sequentially. 

WAVEFORM ARCHIVING FOR 
FUTURE USE 

- Recallable proof of performance 

- Additional data analysis as needed 

- Accurate trend or drift monitoring 

- Calibration procedure verification 
When storing waveforms, LeCroy DSOs 
also archive a header of setup informa- 
tion and the acquisition time/date. After 
recalling an archived waveform, the 
several hundred byte header ensures 
correct time and voltage scaling. When 
recalled into the oscilloscope, the 
waveform can be zoom expanded, 



compared, or analyzed just like a live 
waveform. The time/date offers proof of 
measurement authenticity and trend 
sequence. 

All LeCroy DSOs store raw waveform 
data using one byte per sample point. 
Signal averaged, Enhanced Resolution 
(ERES) filtered, and other processed 
data use two bytes per point, to take 
advantage of the added resolution. 

HARDCOPY ARCHIVING 
Hardcopies of the screen can also be 
stored for future use. For instance, a 
screen saved in TIFF format can be 
imported into a Word Processor to 
illustrate a report. Additionally, field- 
measurement screens can be saved in 
LaserJet format on the memory card or 
floppy disk, and then printed from a PC 
back in the lab. 

FASTER FIELD MEASUREMENTS 
Recallable reference waveforms and 
oscilloscope setups for each test point 
on a Device Under Test (DUT) can 
make fault troubleshooting faster and 
more accurate. A dedicated memory 
card or floppy disk will hold all of the 
correct test point waveforms and 
associated DSO setups for a particular 
DUT. 

The technician can recall stored setups 
quickly and consistently, thereby 
avoiding incorrect measurement 
conditions. He can then compare actual 
waveforms to recalled reference 
waveforms taken from a known working 
system. He will therefore spend less 
time probing a large number of test 
points and verifying that the correct 
waveforms exist. 

If a problem is found, the aberrant 
waveform may be saved, it can later be 
shown to laboratory-based engineers, 
for example, for problem-solving 
guidance or for improvement of DUT 
design. 

Memory cards - rugged and pocket- 
sized - are ideal for this application. 

FASTER, MORE REPRODUCIBLE 
TESTING 

LeCroy osciiioscopes will compare 
measured waveforms against upper and 
lower waveshape tolerances or against 
parameter limits, such as risetime, 
overshoot, or peak voltage, and make 
PASS/FAIL decisions. This PASS/FAIL 



testing decreases test times in GPIB- 
based ATE systems by reducing data 
transfers. It increases reproducibility 
and accuracy in manual tests by 
eliminating human errors. 

Once defined, these tests may be saved 
by storing instrument setups which 
include the specified tolerances and/or 
reference waveforms. Different test 
personnel can easily share a common 
test library via a PC network. 
Waveshape test limits can be generated 
by capturing a "golden" waveform and 
by then selecting amplitude and timing 
limits (in fractions of screen graticule 
divisions). Or a user can create stan- 
dard waveform limit templates on a 
computer (e.g. ANSI/CCITT telecommu- 
nication templates). 

With the LeCroy 9300 series DSOs, 
specific parameter tolerance test 
procedures are created by selecting 
limits for any five out of thirty pius puise 
parameters with Boolean AND / OR 
conditions between them. During 
testing, FAIL responses can include an 
audible beep, GPIB SRQ, hardcopy 
output, or store to memory card. 

SHARED OSCILLOSCOPE 
RESOURCES 

By plugging-in your persona/ floppy disk, 
RAM card or PCMCIA Hard Disk you 
can restore your setup in seconds, 
individual users can keep preferred 
setups on separate disks or cards or 
within separate directories. 



A selection of files can be 
copied between the 
available mass storage 
devices. 



COPY FILES 
I— Direction- 



land -> FI 



Flpy -> Card 
Card ■> HDD 
HDD -> Card 



-Which Pi les— j 
Panels . 

Prints 
Auto WFns 
Norn WPns 




00 COPY 



TOVERWRITES 
FILES WITH 
SAME NAME 
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Hardcopy Features and 

Benefits 

The internal printer adds a whole range 
of benefits to the LeCroy 9300 series: 

- Ultra-fast printouts 

- High resolution printing 

- Easy transportation 

- Trouble-free interfacing 

- Auto Print on Trigger 

ULTRA-FAST PRINTOUTS 
Measurement documentation is made 
easier and faster since the internal 
printer produces a hardcopy in less than 
10 seconds. In addition the document is 
date- and time-stamped: a real bonus 
for archiving test results. 

HIGH RESOLUTION PRINTING 
With a resolution of 190 dots-per-inch, 
the internal printer matches the screen's 
superior quality. And for even higher 
resolution, the printout can be stretched 
to a full 70 meter length so you can see 
those traces down to their finest details. 

EASY TRANSPORTATION 
A printer that is totally integrated in the 
instrument makes life much easier for 
field-measurement applications. Imagine 
carrying a scope, a printer (and perhaps 
a floppy drive) in one handl 



TROUBLE-FREE INTERFACING 

The internal printer frees your mind from 
the struggle with cable schematics, 
baud rates, gender-changers and dip 
switches, for more productive tasks. 
Select the internal printer in the scope's 
utilities menu, hit the SCREEN DUMP 
button, and you're in business! 

AUTO PRINT ON TRIGGER 

The Auto Print feature is used to print a 

screen image on each acquisition. 



The 9300 series 
oscilloscope supports a 
whole range of popular 
printers and plotters. 
Hardcopies can be 
either sent directly to 
the peripheral device or 
to the floppy disk, Ram 
Card or Hard disk for 
future use. 



HRROCOPy 

-output to 1 

Card k 

OisK 

RS232 

Centronics, 
-paoe Feed— 

SE On 



-plotter 

DesKJet b/ui 
HP 7470 

TIFF 

TIFF Conor, 



•olot size- 




OTHER HARDCOPY SOLUTIONS 

High quality project reports, presentation 
materials, technical manuals, and 
troubleshooting instructions often 
require integration of text and graphics 
on the same page. 

Advanced PC desktop publishing and 
word processors such as Word-for- 
Windows, WordPerfect, or AMI Pro can 
directly import graphic files, size them, 
and position them anywhere on the 
page. Written text can then wrap around 
or be positioned within the graphics. 

LeCroy 9300 osciiioscopes will save 
screens in TIFF (Tagged image Format 
File), or BMP. After transferring the file 
to a PC, the DTP software can import 
and manipulate the document like any 
other graphic object. 

The LeCroy 9300 series also offers a 
wide range of interfacing capabilities 
with externa! hardcopy devices: 

- Plotters. HPGL, HP 7400 and 7500 
compatible 

- Printers. HP LaserJet, ThinkJet, 
Paintjet (including color), DeskJet 
(including color) and Epson 

- Interfacing. RS-232, GPIB, or even 
Centronics (optional) 





MASS STORAGE 





Roppy Disk 


Ram Card 


Haiti Disk 


Compatibility 


3.5" FiofXJy Drive 


PCMCIA I. li 
JEIDA 3.0, 4.0 


PCMCIA III 


Supported Foimats 


DOS Format 


Read/Write; SRAM Read: 
OTP, ROM, Rash DOS 
Format 


DOS Format 


S\za 


720k byte, 1.44M 
byte 


Up to 8M byte 


Up to 51 2Mbyte 
'Note 1 


Max Transf^ Rate 


18kbyte/sec 


5CK)k byte/sec 


150k byte/sec 


Typical waveform 
Transfer Speed 
(Storeffiecall) 
1000 point 
10000 point 
100000 point 
1 M point 


1.1S/0.4S 
1.8s /1,0s 
7.5s /6.5s 
57s /55s 


^ms / Xms 
70ms / 60ms 
300ms / 300ms 
2s /2s 


14Qns/ 120ms 
240ms / 220ms 
1.0s /0.9s 
70s /6.5s. 



Waveform File size: A channel-trace will use 
1 byte per sample plus approximately 360 
bytes of waveform descriptor. A processed 
trace will use 2 bytes per sample. 

Template Size; Approximately 21 k bytes. 
Panel Setup Size: Approximately 3k bytes. 

‘Note 1: When available' 



PRINTER 

Type; Raster printer, thermal. 
Resolution:190DPI. 

Printout Size: 1 26 mm x 90 mm 
Paper: Thermal printer paper, 30 meter roll, 
1 1 0 mm width, type Seiko or similar. 
Printing speed: 6 seconds approx, for one 
screen. 
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Bandwidths to 1 GHz 



LeCroy ProBus™ interface for the 
AP020 and the AP021 

1 MD input Impedance 

Low capacitance at probe tip 

Rugged mechanical construction 

Automatic sensing and control on 
scopes equipped with ProBus™ 




FET Probes provide the oscilloscope 
user with a higher level of measurement 
capability. Compared with passive 
probes, they offer low circuit loading, 
low capacitance and high bandwidth. 
This combination makes them the ideal 
tools for working on sensititve or high- 
speed electronics. 

This performance is achieved by the 
integration of a high-impedance Field 
Effect Transistor (FET) amplifier into the 
probe tip. The circuit under test sees 
only the amplifier's input impedance - it 
is effectively buffered from the scope's 
input impedance and the probe cable. 



LeCroy’s AP series of FET probes are 
mechanically rugged in design, while 
their miniature construction allows them 
to be used in hand-held PCB probing 
applications. Their detachable tips are 
designed for simple replacement, and 
they are supplied with a full set of 
accessories. 

Models AP020 and AP021 offer 1 GHz 
and 800 MHz Bandwidth respectively. 
AP020 features X10 signal attenuation 
and is especially recommended for 
LeCroy's 9320 and 9324 1 GHz oscillo- 
scopes. The AP021 offers X5 attenua- 
tion when used with the new 9360. 



As an active device, the FET probe 
requires a stabilized power supply, 
LeCroy provides an elegant solution to 
this with the ProBus™ probe interface. 

ProBus™ provides probe power and sig- 
nal connection in- one integrated pack- 
age. It also allows the scope to control 
other probe functions, such as input 
coupling and DC offset. The ProBus™ 
interface is now available on a growing 
range of LeCroy oscilloscopes and 
probes. AP003 has an external power 
connector for use with scopes which are 
not ProBus™ compatible. All other mod- 
els use the ProBus™ interface. 
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Features and Benefits 

Connecting a probe to a circuit can 
significantly distort its signals by adding 
undesired loading - mostly capacitive 
and resistive. FET probes offer high 
resistance and lov/ capacitance there- 
fore they present minimal loading to the 
circuit under test, and protect from 
making erroneous measurements. 

HiGM RESISTANCE 
Low resistance probes have significant 
DC effects when used in high imped- 
ance circuits. They can greatly affect the 
behaviour of the device under test by 
changing the swing and the DC offset of 
the probed signal. A 1 MQ impedance 
FET probe will not affect gain or offset in 
virtually all the cases. 

LOW CAPACITANCE 
Although not important in DC measure- 
ments, capacitive loading is very 



disruptive at high signal frequencies. 
The capacitive loading effects can be 
drastic. When probed with a 1 0 MQ , 1 5 




Probe Impedance versus Frequency 



pF passive probe, a 100 MHz signal 
"sees" a 100 a load as illustrated on the 
picture below. 

With only 2 pF of capacitance at the 
probe tip, LeCroy's FET probes reduce 



circuit loading at high frequencies by a 
factor of 10. Minimizing tip capacitance 
can also push the probe’s resonant 
frequency beyond the system band- 
width. Sensitivity to ground lead 
inductance is also minimized. 

PROBUS 

The ProBus™ system is a complete 
measurement solution from probe tip to 
oscilloscope display. It supplies power to 
active probes, while automatically 
sensing probe attenuation. ProBus^^ 
enables direct control of the probe offset 
and input coupling from the scope’s 
front panel, extending the instrument's 
accuracy up to the probe tip. In addition, 
ProBus"™ automatically optimizes scope 
and probe offset adjustments, calibrates 
the gain at the probe tip and compen- 
sates for non-linearities, providing most 
accurate measurements. 




MODEL 


AP003 


AP020 


AP021 


MODEL 


AP003 


AP020 


AP021 


Bandwidth (MHz) 


DC-1000 


DC-1000 


DC-800 


Dynamic Range 


±7 V 


±5 V 


±2.5 V 


Risetime (psec) 


<350 


<350 


<437 


DC Offset Range 


N/A 


±20 V 


±10 V 


Attenuation 


10:1 ±2% 


10:1 ±2% 


5:1 ±2% 


input Coupling 


DC 


DC/AC 


DC/AC 


Input R (MQ) 


1 ±5% 


1±2% 


1±2% 


Total length (m) 


1.5 


1.5 


1.5 


Input C (pF) 


1.9 ±0.3 


1 .8 ±0.2 


2.7 ±0.2 


Power requirement 


±12V 


±12 V 


±12V 


Max input Voltage 


±100 V 


±40 V 


±20 V 


Interface 


N/A 


ProBus^*^ 


ProBus™ 



Recommended Matching 



LeCroy Model 


AP-003 


AP-020 


AP-021 


9304-10-14 


XX 






9360-61 






X 


9320-24 




X 




94XX 


X 






7200 


XX 






7200A 


X 






ScopeStation 


X 







X; External Power Supply not required 
XX: External Power Supply required 



Ordering Information 

AP003 1 GHz active FET probe 

AP020 ' 1 GHz active FET probe 

AP021 800 MHz active FET probe 

with ProBus"^^ interface. Ail 
probes are shipped with the 
foliowing accessories: 

1 X Retractable hook 
1 X Ground Lead 
lx BNC Adaptor 
IxlC Tip 

3x Ground Bayonets 
1 X Mini pincher with Lead 
Adaptor 

AP501 Power Supply for the AP003 



USA Direct Sales: 1 (800) 5LE-CROY 



ASIA/PACIFiC 

BENELUX 

CANADA 

FRANCE 

GERMANY 

ITALY Miiano 

ITALY Rome 



LeCroy BV 
LeCroy Cnd 
LeCroy SARL 
LeCroy GmbH 
LeCroy SRL 
LeCroy SRL 
LeCroy Japan 
LeCroy Japan 



61 . 38 . 90.7358 

04902 . 8.9285 

514 . 928.4707 

( 1 ), 69 , 18 . 83.20 

06221 83 . 10.01 

02 . 204 . 70.82 

06 . 336 . 797.00 

0816 . 330,0961 

0813 . 3376.9400 

022 . 719 . 21.11 

064 . 51 . 91,81 

0235-533114 



JAPAN Osaka 
JAPAN Tokyo 
SWITZERLAND Geneva 
SWITZERLAND Lenzburg 
United Kingdom LeCroy Ltd 



LeCroy Worldwide Sales Offices 
LeCroy Pty Ltd 



Other sales and service representatives 
throughout the world. 



Copyright© May, 1993. LeCroy is a registered trademark of 
LeCroy Corporation. All rights reserved. Informatron in this 
publication supersedes ali earlier versions. 

Specifications subiect to change without notice. 
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Main Features 




■ Bandwidths to 1 5 MHz 



■ Multiple: 

Attenuations 

Differential Voltage Ranges 
Common Mode Voltages 

a High Input Impedance 

a Rugged and Lightweight 
Mechanical Construction 



The Models AP030, SI 9000 and 
SI 9000A are fully differentia! active 
probes designed for applications 
where electric signals must be 
measured relative to a floating 
voltage, other than ground potential. 

These probes are designed specifi- 
cally for situations where: 

- the reference voltage may be 
several hundreds volts above or 
below ground; 



- measurements require the 
rejection of common-mode 
signals, {e.g. to evaluate small 
amplitude pulses riding on big 
common-mode signals); 

- ground loops and currents pro- 
duce so much interference that 
small signals cannot be detected 

With these differential probes the 
osciiloscope user avoids both the 
dangerous practice of floating the 



scope, and the technique of using 
two scope channels in “Invert and 
Add” mode, which is limited both in 
common mode rejection and in 
dynamic range. 

Models AP030, SI 9000 and 
Si 9000A are lightweight and easy to 
use. They have the rugged mechani- 
cal construction required for labora- 
tory, manufacturing and field service 
environments, and are battery 
powered for greater safety and 
convenience. 
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Features and Benefits 

FULLY DIFFERENTIAL INPUTS 

The probes are fully differential 
active devices. The differential 
technique allows measurements to 
be made between two points in a 
circuit without reference to ground. 
The two input signals are processed 
inside the probe (as illustrated in 
figure) and the resulting single- 
ended signal may be measured by 
any grounded oscilloscope. 



HIGH COMMON MODE VOLTAGE 

The three probes offer a range of 
Common Mode Voltages from 40 V 
to 1000 V. 

RUGGED CONSTRUCTION 
The probes are designed to be 
compact and lightweight with power 
rovided by four AA size 1 .5 V 
atteries. A rubber casing enhances 
the probes’ resistance to shocks. 

SAFETY 

Use of differential probes is safe 
within the specified voltages. Their 



use avoids less reliable alternatives, 
or possible dangerous practices. 



BATTERY T 

T 



TOTHS 

CIRCUIT 

UNDER 

TBST 



I DCTOOC 
1 CON'^RTEH 






MODEL 

Bandwidth (MHz) 
Risetime 
Attenuation 
Atten. Accuracy 
Input Resistance 
Input Capacitance 
input Configuration 
input Voltage 
Differential Max 



Common Mode Max 
Absolute Max 



CMRR 

50Hz 

IKHz 

1MHz 

Output Voltage 
Amplitude Max 
Offset 

Noise 

Source Impedance 
AmbientTemperature 

Operating 

Storage 

Power requirement 

Dimensions 

Weight 



AP030 


SI 9000 


SI 9000A 


Ordering information 




15 MHz 


15 MHz 


15 MHz 






24 ns 


24 ns 


24 ns 


AP030 1 5 MHz differential probe 


1:10/1 :100 


1 ;20/1 :200 


1 :50/1 :500 


1:10/1:100 




2% 


2% 


2% 


SI 9000 15 MHz differential probe 


2MQ 


2Ma 


2Mn 


1:20/1:200 






1 2 pF each side to ground 




SI9000A 15 MHz 






Differential 




1:50/1:500 




±400 VDC 


±700 VDC 


±1000 VDC 


Ai! models are delivered with rubber casing. 


or 280 Vrms 


or 500 Vms 


or 700 Vrms 


Batteries not included 




for1:100 


for 1 :200 


for 1:500 






±40 VDC 


±70 VDC 


100 VDC 






or 28 Vrms 


or 50 Vms 


or 70 Vrms 






for 1:10 


for 1 :20 


fori :50 






±420 VDC 


±700 VDC 


±1000 VDC 






or 300 Vrms 


or 500 Vrms 
±1000 VDC or 700 Vrms 


or 700 Vrms 


USA Direct Sales: 1 (800) 5LE-CROY 








LeCroy Worldwide Sales Offices 








ASiA/PACiFIC LeCroy Pty Ltd 


61.38.90.7358 








BENELUX LeCroy BV 


04902.8.9285 


-90db 


-80db 


-80db 


FRANCE LeCroy SARL 


(1).69.18.83,20 


-aodb 


-70db 


-70db 


GERMANY LeCroy GmbH 


06221,83.10.01 


-53 db 


-45db 


-45db 


ITALY LeCroy SRL 


06.336.797.00 


JAPAN Osaka LeCroy Japan 


0816.330.0961 


±4V 


±3.5 V 


±2V 


JAPAN Tokyo LeCroy Japan 


0813.3376.9400 


SWITZERLAND Geneva 


022.719.21.11 


<± 5 mV 


<±10 mV 


<±10 mV 


SWITZERLAND Lenzburg 


064.51,91.81 




typical -108Cto+40«C 




United Kingdom LeCroy Ltd 


(01235) 533114 



1.5 to 2mV typical 

lOatl KHz,8flsat1 MHztypicai Other sales and service representatives 

throughout the world. 

-10®Cto +40*^0 
-30® C to +70= C 

Four internal 1 .5 V AA size batteries or external AC to 6 Vdc adaptor 
Typical consumption 50 mA 

6.6" (168mm) x 2.4" (62mm) x 0.79" (20mm) excluding casing 

9.35 OZ (265 gr) excluding batteries and casing copyright Oecemoer, 1994. LeCroy is a registered trademart^ 

of LeCroy Corporation. At! rights reserved. Information in this 
puPlication supersedes all earlier versions. 

Spacificafions subject to change without notice. 
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Innovators in Instrumentation 



AP082 / AP083 Trigger Pick-off for 
SDH: STM- IE and SONET: STS-3 




Main Features 



■ AP082 for SDH, 

AP083 for SONET. 

■ Ideal for pulse mask-testing 
(G.703 fig 24 and 25). 

■ Works with scrambled or live 
data streams. 

■ Automatic impedance matching 
and scaling. 

■ ProBus™ design, automatically 
sensed by the 93XX oscillo- 
scopes. 

■ Includes ready-to-load G.703 
masks fig. 24 and 25. 



Choose to trigger on 
"0"s or on " 1 "s 

155 Mbps electrical SDH and 
SONET signals use the CMI encod- 
ing. Using an oscilloscope to selec- 
tively trigger on the leading edge of a 
"1" pattern, and reject all the zeros 
(or vice versa) has been practically 
impossible until now. 

Thanks to its dedicated circuitry, the 
AP082/083 can easily isolate either 



"0" or "1 ” patterns, allowing for 
further analysis such as jitter 
characterization or mask testing - 
G.703 Fig. 24 and 25 masks are 
supplied with the accessory. 

Accurate readings 

Both the AP082 and the AP083 
have been designed to provide the 
correct impedance matching (50n 
for SONET and 75Q for SDH) and 
because the accessory is automati- 



cally sensed by the oscilloscope, the 
amplitude readings are correctly 
scaled on screen. 

High Bandwidth 

In addition, the accessory's high 
bandwidth make it suitable for testing 
with an oscilloscope of 1 GHz or 
greater, to minimize attenuation and 
distortion, and to comfortably ana- 
lyze the signal well beyond its 5th 
harmonic. 
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Main Features 



■ DC, AC or impulse currents 

■ 1 50A maximum current 
m DC - 1 20 kHz Bandwidth 

a Probe Accuracy 1% ± 2mA 
a Measurement units in amperes 

a ProBus™ compatible, sensed 
automatically by the 93XX family 
of oscilloscopes. 

a Rugged mechanical design 



CURRENT MEASURING 
The AP01 1 allows the oscilloscope 
to measure current flowing through a 
conductor. The AP01 1 is based on a 
combination of Hall effect and 
transformer technology which allows 
measurements to be made on DC, 
AC and impulse currents. It is 
rugged in design and uses a split- 
core transformer to allow the probe 
head to be damped around a 
conductor that remains in circuit. 



FULLY INTEGRATED 

With the ProBus^^ interface, the 
AP01 1 probe becomes an integral 
part of the oscilloscope. The probe 
is automatically detected with full 
calibration and control achieved 
from the on-screen menu system. 
No external power supplies or 
amplifiers are required. 

Full Remote control is possible over 
GPIB or RS-232-C interfaces. 



SCALED MEASUREMENTS 
Waveform scaling factors and unit 
conversions are automatically 
applied. 

The existing wide range of oscillo- 
scope software analysis functions 
and parameter measurements are 
compatible and handle mixed unit 
conversion. 
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Features and Benefits 

FULLY rNTEGRATED SYSTEM 
ProBus™ compatibility ensures full integration 
of the AP01 1 features into the oscilloscope. 
The probe is fully operational whenever it is 
attached to the instrument. There is no need 
for external amplifiers or power supplies. All 
controls are menu-driven from the oscillo- 
scope screen, avoiding the need for access- 
ing probe mounted controls which can be 
particularly difficult and dangerous in some 
applications. 



AUTO-ZERO ADJUSTMENT 

Optimal calibration of the probe is achieved 
by using the Auto-Zero feature. This should 
be done whenever the probe is first con- 
nected, subjected to wide temperature 
variations, re-oriented with respect to the 
earth’s magnetic field, or subjected to 
overload conditions. The auto-zero operation 
on the AP011 is performed automatically by 
pressing the ‘AUTO ZERO’ menu button in 
the associated channel menu (see Figure 1). 



AUTOMATIC MEASUREMENT UNIT 
CONVERSION 

Automatic unit conversion and calibration 
ensures correct interpretation of data and 
avoids the painstaking task of recording and 
applying conversion and scaling factors. 

All waveforms acquired from the AP01 1 are 
automatically calibrated and adjusted to be 
scaled in ampere units. A wide range of 
functions can be applied to current wave- 
forms. Advanced functions such as FFT’s and 
statistical analysis are available as optional 
firmware packages. 




Figure 1: This example 
shows a power supply input 
currant (top trace) vs. 
voltage (middle trace). These 
are multiplied to provide the 
input powerwaveforw (tower 
trace). A parameter 
measurement is then made 
to calculate the mean input 
power. 



All functions and measurements recognize 
ampere vertical scales and adjust the 
resulting waveform or calculation units, 
including mixed unit conversions (e.g. current 
multiplied by voltage as shown in Figure 1), 



Note that the input coupling 
menu is automatically 
configured to control the 
AP01 1 attached to that 
channel. 





ELECTRICAL CHARACTERISTICS 

DC to 120kHz 



System Bandwidth: 
Measuring Range: 

Max. Overload Current: 
Offset Range: 

Output sensitivity: 

DC Accuracy (@25°C): 
AC Accuracy ((g)2S‘'C); 



Delay Time: 
di/dt Tracking: 
Dielectric Strength: 
External field rejection: 



0to±150A 
1500A 
±150A 
50 mV/A 

1% of reading ±2mA* 
1 % of reading DC to 
2kHz decreasing to 
5% @ 120kHz 

< 1[iS 

> 35A/ps 

2.3kV, 50Hz, Imin 
500:1 @ DC 
100:1 @ 10 kHz 



GENERAL CHARACTERISTICS 

Operating Temperature: 0®C to 50®C 



Max Conductor Size: 
Cable Length: 
interface: 

Weight: 

Usage Environment; 
Max. Altitude: 

Max. relative humidity; 



19mm 

2m 

ProBus™, 1 MQonly 

300g 

Indoor 

2000m. 

80% (max. 31 °C) 



* Note; Aecuracyis specified for probe operating in fixed 
orientation with respect to earth's magnetic field foitowing 
an auto~zero operation 



SAFETY 

The probe has been designed to comply with 
IEC1 01 0-2-032 Installation Category 
(Overvoltage Category) II, 300V, Pollution 
Degree 1 . 

PERFORMANCE DATA 



Ordering Information 

AP011 Current Probe 

Software Options: 

93XX-WP01 Waveform Math Package 
93XX-WP02 FFT Processing Waveform 
93XX-WP03 Statistical Analysis Package 




Typical probe amplitude and phase response 



USA Direct Sales: 1 (800) 5LE-CROY 



LeCroy Worldwide Sales Offices 

ASiA/PACIFIC LeCroy Pty LM 
LeCroy BV 



BENELUX 

FRANCE 

GERMANY 

ITALY 

JAPAN OssKa 
JAPAN Tokyo 



LeCroy SARL 
LeCroy Europe GmbH 
LeCroy SRL 
LeCroy Japan 
LeCroy Japan 



SWITZERLAND Geneva 
SWITZERUND Niederlenz 
United Kingdom LeCroy Ltd 



61 .38.90.7358 

0490.208.9285 

(D.69.1S.83.20 

06221.87.200 

06.336.797.00 

0816.330.0961 

0813:3376.9400 

022.718.21.11 

062.885.80.50 

(01235) 533114 



Other sales and service representatives throughout the 
world. 



Copyright January, 1 996. LeCroy is a registered trademark of 
LeCroy Corporation. Ail rights reserved. Information in this 
publication supersedes all earlier versions. Specifications 
subject to change without notice. 
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Main Features 



Summed Averaging is applied to the signal in Channel 1, to remove random noise. Trace A shows 
the result after 377 sweeps: the noise has practically disappeared. 



■ High-precision averaging up 
to 1 million sweeps 

■ Extended digital filtering 
capabilities 

■ Rescale function, with 
(ax + b) correction factor 

■ Envelope mode 
B Integration 

B Differentiation 

if Log(e) andLog(IO) 

B Exp(e) and Exp{10) 

B Absolute, Reciprocal 

B Square, Square root 

B Powerful function chaining 
feature 



The LeCroy WP01 Waveform Pro- 
cessing package features a powerful 
toolset that extends the processing 
power inside the 9300 oscilloscope, 
well beyond the capabilities of a 
traditional instrument. 



In fact, all the processing is buiit-in 
to eliminate the need for externa! 
computers and controllers. High- 
speed microprocessors are used to 
ensure real-time updates of comput- 
ed waveforms on the screen. 



The package is fully programmable 
over GPIB or RS-232-C interfaces, 
and hard copies can be made direct- 
ly on to a wide range of printers 
- including the optional internal 
printer - plotters or graphic formats. 
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Features and Benefits 
extensive signal averaging 
WP 01 offers two powerful, high- 
speed averaging modes that can be 
used to reduce noise and improve 
the signal-to-noise ratio. Vertical 
resolution can be extended by sev- 
eral bits to improve dynamic range 
and increase the overall input sensi- 
tivity to as much as 50 pV/div. 

Summed averaging, where up to 
1 ,000,000 sweeps are repeatedly 
summed, with equal weight, in a 32- 
bit accumulation buffer for improved 
accuracy. The accumulated result is 
then divided by the number of 
sweeps. 

Continuous/exponentiai averaging 

where a weighted addition of suc- 
cessive waveforms can be per- 
formed with weighting factors from 
1:1 to 1:1023. The averaging goes 
on indefinitely with the contribution 
of “older” sweeps gradually decreas- 
ing. The method is particularly ap- 
propriate to reduce noise on signals 
drifting very slowly in time or ampli- 
tude. 

ENHANCED RESOLUTION BY 
DIGITAL FILTERING 

Allows low-pass F.I.R. filtering of the 
digitized signals, with 6 different cut- 
off frequencies per sampling rate 
setting. As a result, the vertical reso- 
lution of the captured signals - 
single-shot or repetitive - increases 
from 8 bits to 1 1 bits in 0.5-bit steps. 
This feature is a post-acquisition 
process which allows the user to 
capture, save and view the raw data 
as well as the processed data after 
applying one or more filters. 

RESCALING 

Allows an input signal to be rescaled 
using a (ax -j- b) correction factor to 
compensate for gain and offset. This 
is very useful when dealing with 
various types of transducers, to read 
the correct temperature or pressure 
vaiue directly from the scope's 
cursor. 




High-frequency glitches in Channel 1 have been dramatically reduced in Trace A by using the 
low-pass filtering properties of the Enhanced Resolution Function. 



ENVELOPE MODE 

Shows the signal envelope by retain- 
ing only the highest and lowest am- 
plitudes for every sampling interval, 
over a user-definable number of 
sweeps. Ideal to visualize the time 
or amplitude jitter in a signal. 

POWERFUL MATH TOOLSET 
In addition to the basic arithmetic 
functions found in the standard mod- 
els (+,-,x,-f-), WP01 adds an impres- 
sive set of functions such as integra- 
tion, differentiation, logarithms and 
exponential - in both bases 10 and e 
- square, square root, reciprocal and 
absolute value. 

All these functions are updated auto- 
matically each time a new waveform 
is acquired, showing a "live" repre- 
sentation of a computed trace. This 
would be impossible to achieve on a 
separate computer. 



FUNCTION CHAINING 

When more than one math function 
is needed in the equation, WP01 
supports function chaining, and al- 
lows the user to muitipiy, for in- 
stance, the "Voltage" and the "Cur- 
rent" channel and to integrate the re- 
sult to get an instantaneous energy 
curve. 

REMOTE CONTROL 
All of the waveform processing can 
be controlled via GPiB or RS-232-C 
remote control. And the function 
traces do not even need to be called 
up on screen to be updated, an im- 
portant feature that speeds up the 
computation. 
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I 



3 



I 





To illustrate WPOI's function chaining ability, the noisy signal in Channel 1 has been averaged 
in Trace A to remove undesired noise, and the result integrated in trace B. 






GENERAL 

Max. number data points: only limited 
by the available amount of system 
memory (indicated in the "memory used" 
status menu). 

Min. number data points: Data points 
can be reduced down. to 50 in the 
processing function to improve update 
rate. 

Vertical Zoom: supported, 50x maxi- 
mum. 

Horlzontai Zoom: supported, maximum 
zooming to a point where 20 samples of 
the source trace occupy the full screen. 
Maximum Sensitivity: 50 |.iV/div after 
vertical expansion. 

SUMMATION AVERAGING 
Number of Sweeps: 1 to 1 ,000,000. 
Speed: up to 200,000 points/s. 

CONTINUOUS AVERAGING 
Possible Weighting Factors: 1:1,1 ;3, 
1:7, 1:15, 1:31, 1:63, 1:127, 1:255, 1:511 
and 1:1023. 



ENHANCED RESOLUTION 

Choice of six low-pass filters to improve 
vertical resolution improvement from 8 to 
1 1 bits in 0.5-bit steps. 

Resulting bandwidth: 

0.5 bit 0.5 X Nyquist BW 

1 bit 0.241 X Nyquist BW 

1 .5 bit 0.058 X Nyquist BW 

2 bit 0.029 X Nyquist BW 

2.5 bit 0.016 X Nyquist BW 

Nyquist BW = 1/2 x sample frequency. 

RESCALE 

ax + b rescaling with a and b ranging 
from ±0.00001 E-15 to ±9.99999 E+15 

ARITHMETIC 

Addition, subtraction, multiplication and 
ratio on any two waveforms. 

FUNCTIONS 

Identity, negation, integration (including 
additive constant), differentiation, 
square, square root, logarithm and 
exponential (base e and 10), reciprocal 
and absolute value of any waveform. 



EXTREMA 

Shows the signal envelope by retaining 
only the highest and lowest amplitudes 
for every sampling interval. Logs ail 
extreme values of a waveform over a 
programmable number of sweeps. 
Maxima and minima can be displayed 
together, or separately by choosing roof 
or //oortraces. 

Number of Sweeps: 1 to 1,000,000. 

FUNCTION CHAINING 
Up to four functions can be automatically 
chained using traces A, B, C and D. 
Using memories Ml to M4 for intermedi- 
ate results, any number of operations 
can be chained manually or via remote 
control. 

REMOTE CONTROL 

Ail controls and waveform processing 

functions are fully programmable using 

simple commands over the 

osciiloscope’s GPIB or RS-232-C 

interfaces. 



■ 
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The Digital Scope Specialists 




Main Features 




Adding the WP02 Spectrum Analysis Package to the 9300 family of digital oscilloscopes 
provides a fast and economical solution to frequency domain applications. 



■ Frequency range from DC up to 
the instrument's full bandwitdh 

■ Simuitaneous FFTs on up to 
four channels 

■ Frequency resolution down to 
100 mHz 

■ Frequency domain averaging 

■ Wide selection of scaling for- 
mats 

■ Five window functions 

m Up to Five 1000-point FFTs per 
second 

■ Full support of cursors and • 
automatic waveform parameters 

■ Full PASS/FAIL testing support 



The WP02 Spectrum Analysis 
package provides the 9300 oscillo- 
scope with a powerful frequency- 
domain toolset that extends its 
processing capabilities well beyond 
the realm of a standard instrument. 
In fact, all the processing is built-in 
to eliminate the need for external 
computers and controllers. 



High-speed microprocessors are 
used to ensure real-time update of 
computed waveforms on the screen. 
Fast Fourier Transforms (FFTs) 
rapidly convert time domain wave- 
forms into frequency domain records 
to reveal valuable spectral informa- 
tion such as phase, magnitude and 
power. 



The package is fully programmable 
over GPiB and RS-232-C interfaces, 
and hardcopies can be made directly 
on to a wide range of printers 
- including the optional internal 
printer - plotters or graphic formats. 
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Features and Benefits 

WHY FFT IN A SCOPE? 

The FFT package on a LeCroy 9300 
has at least four clear advantages 
over common swept spectrum ana- 
lyzers: 

- it can show the spectrum of a 
transient signal. 

- Both time and frequency infor- 
mation can be monitored simulta- 
neously. 

~ Phase information is available. 

- The price is attractive. 

It has two definite advantages over FFT 
analyzers; 

- It can show higher-frequency compo- 
nents. 

- Both time and frequency infor- 
mation can be monitored simulta- 
neously. 

- The price is attractive. 

BROAD SPECTRUM COVERAGE 
The frequency spectrum ranges 
from DC to the full bandwidth of the 
oscilloscope for repetitive signals, 
and to one half of the maximum 
sampling frequency for transients. 

MULTI-CHANNEL ANALYSIS 

All input channels can be analyzed 
simultaneously to look for common 
frequency-domain characteristics in 
independent signals. 

VERSATILE SCALING FORMATS 
Frequency-domain data may be 
presented as magnitude, phase, 
real, imaginary, complex, log-power 
and log-PSD (Power Spectral Den- 
sity). 

STANDARD WINDOW FUNCTIONS 
Use rectangular for transient signais; 
von Hann (Hanning) and Hamming 
for continuous waveform data; 

Flattop for accurate amplitude mea- 
surements; Blackman-Harris for 
maximum frequency resolution. 

FREQUENCY DOMAIN AVERAGING 
Up to 50,000 FFT sweeps may be 
averaged to reduce base-line noise, 
enable analysis of phase-incoherent 
signals or signals which cannot be 
triggered on. 

FREQUENCY CURSORS AND WAVE- 
FORM PARAMETERS 

Cursors can be set on the FFT trace 
to show up to 0.004% frequency 
resolution (up to 0.002% for 10,000 
point memo| 7 ) and measure power 
or voltage differences to 0.2% of full 
scale. Automatic waveform param- 




An FFT (top trace) with spectral components buried in noise. By applying the power averaging 
function (lower trace), all the baseline noise is removed, and the spectral components of an AM 
signal are clearly visible.. 



eters can also be applied to FFT 
traces. 

PASS/FAIL TESTING ON FFT TRACES 
PASS/FAIL testing is fully supported 
on FFT traces. The instrument can 
be setup to test incoming spectra 
against tolerance masks. In case the 
signal "fails", the instrument can be 
programmed to perform a choice of 
actions (screen dump, waveform 
storage, pulse out, etc.) 

RESCALING 

Allows an input signal to be rescaled 
using a (ax + b) correction factor to 
compensate for gain and offset. This 
is very useful when dealing with 
various types of transducers, to read 
the correct temperature or pressure 
value directly from the scope's 
cursor. 

FUNCTION CHAINING 
When more than one math function 
is needed in the equation, WP02 
supports function chaining, and al- 
lows the user to subtract a signal 
from a backgroung reference stored 
in memory and then perform an FFT 
after the subtraction. 



REMOTE CONTROL 

All of the waveform processing can 
be controlled via GPIB or RS-232-C 
remote control. And the function 
traces do not even need to be called 
up on screen to be updated, an im- 
portant feature that speeds up the 
computation. 



FOURIER PROCESSING 
Fourier processing is a mathematical tech- 
: nique which enables a time-domain wave- 
: form to be described in terms of frequency* 
I domain magnitude and phase, or real and 
i imaginary spectra. It is used, for example, in 
i spectral analysis where a waveform is 
• sampled and digitized, then transformed by 
I a Discrete Fourier Transform (DFT). Fast 
■ Fourier Transforms (FFT) are a set of algo- 
rithms used to reduce the computation time 
: (by better than a factor of 100 for a 1000 
; point FFT) needed to evaluate a DFT. 
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GENERAL 

Max. number data points: only limited 
by the available amount of system 
memory (indicated in the “memory used" 
status menu). 

Min. number data points: Data points 
can be reduced down to 50 in the 
processing function to improve update 
rate. 

Vertical Zoom: supported, 50x maxi- 
mum. 

Horizontal Zoom: supported, maximum 
zooming to a point where 20 samples of 
the source trace occupy the full screen. 
Maximum Sensitivity: 50 |.iV/div after 
vertical expansion. 

Frequency Range: 

Repetitive signals: DC to instrument 
bandwidth. 

Transient signals: DC to 1/2 maxi- 
mum single-shot sampling frequency 
Frequency Scale Factors: 0.05 Hz/div 
to 0.2 GHz/div in a 1-2-5 sequence. 
Frequency Accuracy: 0.01%. 
AMPLITUDE AND PHASE 
Amplitude Accuracy: Better than 2%. 
Amplitude accuracy may be modified by 
the window function (see the window 
functions table). 



Signal Overflow: A warning is provided 
at the top of the display when the input 
signal exceeds the ADC range. 

• Number of Traces: Time domain and 
frequency domain data can be displayed 
simultaneously (up to 4 waveforms). 
Phase Range: -180° to +180° . 

Phase Accuracy: ±5° (for amplitudes > 
1.4 div). 

Phase Scale Factor: 50° /division. 
SPECTRUM SCALING FORMATS 
Horizontal Scale: Linear, in Hz 
Vertical Scales: 

Power Spectrum in dBm (1 mW into 
son). 

Power Spectral Density (PSD) in 
dBm. 

Magnitude, Real, imaginary: Linear, in 
V/div 

Phase Display: Linear, in degrees. 
WINDOW FUNCTIONS 
Rectangular, von Hann (Hanning), Ham- 
ming, Flattop and Blackman-Harris (see 
table below). 

FFT EXECUTION TIMES* 

1 00 points in less than 0.03 s. 

1 000 points in less than 0.3 s. 

1 0000 points in less than 3 s. 

' Only valid for 9370, 9350, 9360, and 9304/ 
W with MWP option. Other models, add 50% 



FREQUENCY DOMAIN POWER 
AVERAGING 

Summation averaging of power, PSD or 
magnitude for up to 50,000 sweeps. 

FUNCTION CHAINING 
Up to four functions can be automatically 
chained using traces A, B, C and D. 
Using memories Ml to M4 for intermedi- 
ate results, any number of operations 
can be chained manually or via remote 
control. 

REMOTE CONTROL 

All controls and waveform processing 
functions are fully programmable using 
simple commands over the 
oscilloscope’s GPIB or RS-232-C 
interfaces. 



FILTER PASS BAND AND RESOLUTION 

Filter 



Window type 


bandwidth at -6 dB 
[freq. bins] 


Highest side lobe 
[dB] 


Scailoo loss 
[dB] 


Noise bandwidth 
[freq. bins] 


Rectangular 


1.21 


•13 


. 3.92 


1.0 


von Hann 


2.00 


-32 


1.42 


1,5 


Hamming 


1 . S 1 


-43 


1.78 


1.36 


Flattop 


1,78 


-44 


0,01 


2.96 


Slackman-Harris 


1,81 


•67 


1.13 


1.71 



Filter BandwidU) at -6 dB characterizes the frequency resolution of the filter. 

Highest Side Lobe indicates the reduction in leakage of signal components into neighboring 
frequency bins. 

Scallop Loss is the loss associated with the picket fence effect. 
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Main Features 

B Histogram function of over 40 different 
parameters 

m Up to 2000 bins 

■ Population of up to 2,000,000,000 

B 18 histogram parameters 

B Autoscale on Histogram 

B Histograms of ail or individual segments 
in sequence waveforms 



The LeCroy WP03 Waveform Processing 
package extends the measurement 
capability of the 9300 oscilloscope by 
providing a new processing function - 
built into the oscilloscope - to perform 
in-depth statistical analysis of waveform 
parameters - a task that was formerly 
carried out either manually, with a 
notepad, or by means of an external 
computer, in a spreadsheet program. 



The new function provides histogramming 
of any waveform parameter measurement, 
and can be conveniently autoscaied to 
display the center and width of the 
distribution. In addition, an already wide 
range of automated measurements are 
extended to provide a new category of 
statistical measurements specifically 
designed to analyze histogram distribu- 
tions. 



The package is fully programmable. over 
GPIB and RS-232-C interfaces, and 
hardcopies can be made directly to a wi 
range of printers (including the optional 
internal printer), plotters or graphic 
formats. 
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WAVEFORM PARAMETER ANALYSIS 

WP03 adds a powerful dimension to 
waveform analysis by recording and 
analyzing the properties of a series of 
waveform parameter measurements. This 
is accomplished by a function that records 
the parameter values and presents the 
data in a statistical form - the Histogram. 

The Histogram function produces a 
waveform consisting of one point for each 
histogram bin, where the vaiue of each 
point is equal to the number of parameter 
values which fail into the corresponding 
bin. Analysis of histogram distributions is 
supported by a wide range of automated 
statistical parameters, which provide 
insight and quantitative analysis into 
difficult-to-measure phenomena such as 
jitter and amplitude fluctuation. This 
function is also invaluable in establishing 
production test limits. 

A DATABASE IN THE OSCILLOSCOPE 

The Histogram function performs 
calculations on a stored history database 
of waveform parameter values. This allows 



wiflffi 1 wKJtn2 wid5h N 





I PuIm Width Histogram 

Histogram of a pulse width parameter 
recorded on a single or sequence acquisition 
with N occurrences of the parameter 



detailed analysis to be performed on 
parameter data without the need to 
reacquire the source waveforms. Having 
the parameter database available also 
allows automatic scaling of histogram 
and graph displays. 



WAVEFORM PARAMETER 
MEASUREMENTS 

The LeCroy 9300 series has the capability 
to perform a wide range of automated 
waveform parameter measurements which 
make interpretation of waveform data 
easy, accurate and repeatable. The 
distribution of these parameter measure- 
ments can be analyzed by histogramming 
their values. 

Some of the waveform parameters 
available include: 



amplitude 


At at level (abs) 


overshoot+ 


area 


At at level (%) 


overshoot • 


base 


duty cycle 


peak to peak 


cmean 


falitime 


period 


cmedian 


fSO-20% 


risetime 


crms 


f@level (abs) 


r20-S0% 


csdev 


f@levei (%) 


r^level (abs) 


cycles 


frequency 


r@level (%) 


delay 


maximum 


RMS 


Adeiay 


mean 


std dev 


At at level (abs) median 


top 


At at level {%) 


minimum 


width 




The upper trace shows a persistence display of a signal. A casual observer would assume there is some frequency drift. The 
histogram of frequencies in the lower display reveals much more detail. There are two dominant frequencies separated by 
2 kHz. All scopes can measure frequency (and other parameters). The benefit of LeCroy's WP03 is that it presents the 
information in a way which will help the observer understand and solve problems faster. 
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HISTOGRAM FEATURES 

Provided below are just some of the 
histogramming capabilities. 

Vertical: 

Autoscaling, choice of "Linear", "Log" or 
"Constant maximum" (linear) scales. Up to 
50x expansion. 

Horizontal: 

20 to 2000 bins in a 1-2-5 sequence. 
Autosetup of center and width. 



Population: 

20 to 2.000,000,000 selectable in a 
1-2-5 sequence. 

Data Source: Any waveform parameter. 

Value: 

The number of events binned, as well as the 
percent of overflow/underflow events are 
automatically displayed. 

Measurements: 18 Statistical parameters 
operate directly on the histogram. 

Cursor measurements can also be made directly 
on histograms. 



Histogram Parameters 

The standard 9300 series offers basic i 
rameter statistics (maximum, minimum, ; 
erage and standard deviation). WP03 ac 
18 Parameters for use directly on the f 
togram displays. These additional measu 
ments allow detailed analysis of the pars 
eter distributions and can be monitored 
the pass/fail system to provide go/no- 
testing based on parameter statistics. 



HISTOGRAM PARAMETERS 



Parameter 


Abbreviation 


Explanation 


histogram base 


hbase 


Horizontal position of left-most statistically significant bin. 


histogram top 


htop 


Horizontal position of right-most statistically significant bin. 


histogram amplitude 


hampi 


Horizontal difference between the htop and hbase values. 


histogram rms value 


hrms 


Root Mean Square value of histogram distribution 


sigma 


sigma 


Standard Deviation of histogram distribution 


iow 


iow 


Horizontal position of left-most non-zero bin. 


high 


high 


Horizontal position of right-most non-zero bin. 


range 


range 


Horizontal difference between the high and low values. 


total population 


totp 


Total population in the histogram. 


maximum population 


maxp 


Maximum population in any histogram bin (i.e. vertical value at the mode). 


peaks 


pks 


Number of peaks in the distribution. 


mode 


mode 


Horizontal position of the bln with the maximum population. 


average 


avg 


Horizontal mean of the distribution, . 


median 


median 


Horizontal median of distribution, The value of the mid-point of the distribution. 


full width at half max 


fwhm 


The width of the distribution around the maximum population bin, including bins 
which contain at least one half of the maximum population, 


full width at x% of max 


fwxx 


The width of the distribution around the maximum population bin, including bins 
which are at least x% of the maximum population. 


X position at peak 


xapk 


Horizontal position of tfie nth largest peak by area. 


percentile 


pcti 


Value in histograms for which % of population is smaller. 
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Main Features 

a IDEMA Test Standards 
Measurements 

Pulse Width 50 
Track Average Amplitude 
Resolution 
Overwrite 

■ PRML Measurements 

Non Linear Transition Shift 
Auto Correlation Signai-To-Noise 
Auto Correlation 

■ Peak/Trough Pair Measurements 

Time between peaks 
Time between troughs 
Time over threshold 
And ten others... 

■ Histograms for Statistical 
Analysis 

Histograms provide bar charts for 
easy analysis of measurement 
results over many events. 



DISK DRIVE MEASUREMENT 

PACKAGES 

LeCroy's Disk Drive Measurement 
Packages provide the ability to 
perform automated drive waveform 
measurements. The combination of 
automated measurements, long 
memory, and waveform display 
enables previously unavailable drive 
analysis capabilities. 



The Disk Drive Measurement 
Packages include the DDM package 
and the PRML package. The DDM 
package provides IDEMATest 
methods measurements.and many 
other measurements for analysis of 
Lorentzian signals. The PRML 
package provides parameter 
measurements specifically for PRML 



signals including PR4, EPR4 and 

FPR4. 

Also provided with the DDM package 
is a powerful histogram math 
function capability. The histogram 
math function allows any drive 
waveform parameter to be 
histogrammed and statistically 
analyzed. 
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PW50'"‘ Puise Width 50: Prcvicss an average pulse width, measured z' 

5G%-‘peak-ampn«jd€. of ai. peak/'rough pairs in tne ssecifiea 
VKavefOTTO- . 

PW50(-^) Pdtee 50 Provides m average pt^ wid&i, 

m^ui^ at 50% pes^ amplitude, of all p^ke h the spedfted 
waveform. 

PW60 (-> PalseWidtt^ 50 {->: Provides an av«3^ pul» width, rfieast^ 

at 5C% oeek amplitude, of a^l troughs in t!9e spectfiec wave£or 

"D^A. liiKjk Average Amplitude* Provides averse peaK-to-peak. 

anpll^Jde OT ail Peak/Tougn oairs In thespeci^ea waveform. 

TAA(*) ■ Track Average Amplitude i^videsa^ average peak 

aptitude of all peaKs in the specked waveform. 

TAA (-) Track Average Amplituce FTovidesanaverags peak 

amplitude of ail troughs in the specified waveform. 

RESOLUnON'O) Specified as CTAA(F1),TAA(F2)) ’ 100% 

Where: F1 = Lov,.' Frequency 
F2 = High Frequency 

0W"(4) Oven/vrite: Spec^ied as; 10 log (VuVj 

Where: V, is the residual V_,s of F1 {low frequency) after F2 
(high frequency.! write 

Vo is t.he V„j. of F“ (low frequency) after F1 write. 



tin« at maximum pe^ voltage 
widtii of peak over thre^ld 

time betA^en ftrough and pe^ 
::vvidft;;of trough under tii^hqid 
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IDEIVIA® TEST METHODS 
PARAMETERS 

The DDM package includes processing 
functions specified in the International 
Disk Drive Equipment and Materials 
Association (IDEMA®) test standards 
document*. 



'As specified in !DEMA Standards, 
1994 Revised Edition 

(1) Document No. T15-91 

(2) Document No. T3-91 

(3) Document No. T4-91 

(4) Document No. T14-91 



PEAK/TROUGH PAIR PARAMETERS 

Parameters that measure amplitude 
and timing relationships between 
positive peaks and negative peaks 
(troughs) of a waveform are also 
included in the DDM package. Used in 
conjunction with the Histogram 
processing function a statistical 
description of the waveform can be 
calculated. 
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frequency domain parameters 

These parameters provide a rapid technique 
to extract amplitude and phase of single 
frequencies from complex waveforms. These 
parameters are more efficient than using an 
FFT for specific frequencies of interest. 




Histograms 

Any waveform parameter may be 
histogrammed. The histogram function 
produces a waveform with the vertical axis 
in units of ‘Events’ and the horizontal axis 
in parameter units (volts, nanoseconds, 

etc.). The histogram shows the statistical 

variation of the selected parameter and is an 
extremely valuable analysis tool. Using 
scope measurement cursors the value and 
population of any bin can be exactly deter- 
mined. 




Histogram of PW50 for Trace 1 Signal 



HISTOGRAM PARAMETERS 

Histogram parameters provide the ability to 
obtain numeric values for statistics or other 
features of a histogram. When combined 
with the 9300 family parameter cursors the 
statistics or other characteristics of a 
selected section of interest in a histogram 
can be measured. 



Name Description 



•FWHM'.,' . "Wiath.of.farces: a. 'a.: a.mc.i"-'.-: 

Maxp: ; , , :H!ghest:pooj::;:.c.ri 've-i-.ca .asue. v- vs-.cjram . 

Average Mear ■-aiL.-e 

Tpop , , Total Population 

XAPK . Horizontal position of the selected peak ' 

Pks ' Total number of peaks 

:.Median-'- ■ Horizontal ;positton"ofctheya.tue:which;:divides:.the.^:histogram:irtto. twoi 
equal populations 

Mode, . . Horaontal- position of.:the:most'fr8quent!y:Gccurrmg.value^^i-^^ 

Percentile .■ ■.■/..Honzontatposition separating histogrampooutation to soecifiea 

on .left-such that tns poouiation on tne leftis a SDecifiea oerceniage 
of me total. 
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PRML Measurement Package 

PRML PARAMETERS 

PRML (Partial Response Maximum 
Likelihood) recording channels 
provide higher areal densities by 
allowing magnetic transitions to be 
written at closer spacing than peak 
detection channels. The following 
parameters provide a time domain 
technique to measure the time shift 
and S/N ratio created by this 
magnetic writing process. 




NLTti®® 

Where r - auto correlation coefficient @ time delay 

Auto CoT®iiiS9nal-to-Noise Ratio: 
^«)^rs10tog(R/1-R 
Whe'reJR'^^opnelation'Coefficr^ 



ACSN 






Ordering information 

' 


93XX-DDM 


Disk Drive Measurement Package 


93XX-PRML 


PRML Measurement Package 


93XX-VP1 


WP01 , WP02 and DDM Package 


93XX-VP2 


WP01,WP02, DDMand PRML Package 


93XX-VP3 


DDM and PRML Package 



Cooyrigsit © October LeCroy is a registered trademarK of 
LeCroy Corporation, All rigtits reserved- Information in this 
publication supercedes all earlier versions. 

Specifications subject to change without notice. 

9510/B 
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Main Features 



■ High speed 500 MHz externa! 
dock input. 

■ 10 MHz external clock reference 
input. 

■ Edge trigger comparator output. 

■ BNC, rear-panel mounted 
connectors. 



External clock 

This feature allows the 9350A and 
9370 series DSOs to be externally 
clocked at a fixed rate from 50 MS/s 
to 500 MS/s, enabling full phase 
control over the acquired signal. The 
sample rate can be fine-tuned to the 
exact speed required by the applica- 
tion. 



External reference 

The external reference allows the 
scope to be phase-synchronized to 
an externa! 10 MHz reference, either 
to match the stability of the external 
source or to phase lock the acquired 
signal. Several DSOs can then be 
synchronized using a simple source 
as reference. 




The trigger comparator signal outputs 
a pulse for each valid edge-trigger 
condition on the trigger signal. This is 
an invaluable feature for event- 
counting and throughput applications. 
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EXTERNAL CLOCK INPUT 

input signai requirements: 

Amplitude: 800 mV p-p 

Frequency range: 50 MHz to 500 MHz 
Offset: 0 V 

input impedance: 50Q. 

Calibration must be initiated for each 
external clock change. 

The negative pulse width must be 
less than 5ns. 

(2ns recommended) 

Swept Clock: Only a fixed frequency 
external clock is supported. Swept 
clocks will cause severe offset errors 
(10% worst-case). 



EXTERNAL CLOCK REFERENCE 
INPUT 

input signal requirements: 

Amplitude; 800 mV p-p 

Frequency range; 10 MHz ±5% 
Offset: 0 V 

Input impedance: 500. 



Copyright May, 1 995. LeCroy is a registered trademark of 
LeCroy Corporation, Ail rights reserved. Inforrnation in this 
publication supersedes all earlier versions. 

Specifications subject to change without noice. 



TRIGGER COMPARATOR OUTPUT 
The comparator operates in a 'time- 
over-threshold' mode and generates a 
pulse edge of the same polarity as the 
polarity of the selected triggering edge 
each time a valid EDGE TRIGGER 
condition is met on the trigger signai. 
The duration of the pulse will be equal 
to the time the trigger signai is above/ 
below the trigger level. 

Note: This does not operate in SMART 
TRIGGER mode. 

Output signal characteristics: ECL, 
50Q, series-terminated. 



Ordering Information 



935XA-CKTRIG 


CKTRIG option for 
the 9350A 
oscilloscope 
family. 


935XA-RKCKTRIG 


Retrofit kit for the 
9350A oscillo- 
scope family. 


937X-CKTR1Q 


CKTRIG option for 
the 9370 oscillo- 
scope family. 


937X-RKCKTRIG 


Retrofit kit for the 
the 9370 osciilo- 
scope family. 



For further details, please request the 
CKTRIG Product Note from ITI 
Marketing. 



USA Direct Sales: 1 (800) 5LE-CROY 

LeCroy Worldwide Sales Offices 

ASIA/PACIFIC LeCroy Pty Ltd 61.38.90.7358 
BENELUX LeCroy BV 04902.8.9285 
FRANCE LeCroy SARL (1).69.18.83.20 

GERMANY LeCroy GmbH 06221.83.10.01 

ITALY LeCroy SRL 06.336.797,00 

JAPAN Osaka LeCroy Japan 0816.330.0961 
JAPAN Tokyo LeCroy Japan 0813.3376.9400 

SWITZERLAND Geneva 022.719.21.11 

SWITZERLAND Lenzburg 064.51,91,81 
United Kingdom LeCroy Ltd (01235)533114 

Other sales and service represKitatives 
throughout the world. 




The Digital Scope Specialists 
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Main Features 



■ Extended memory capacity for 
processing long waveforms. 



m High-speed signal processing. 



H Fast Fourier Transforms on long 
waveforms. 



■ improved trace update rate. 



Power and Speed 

This option offers 64 Mbytes of 
processing RAM for the 9300 series 
of DSOs that have a 68030 proces- 
sor installed. One benefit of the 64 
Mbyte option is its ability to handle 
longer FFTs, multiple zooms, math 
function chaining, and storage of 
very long waveforms, in addition to 
increased capability for memory 
intensive applications the extra 
memory results in higher processing 
speed for ail operations. 




In a typical 9300 series oscilloscope 
about 1 .5 MB of RAM is used by the 
operating system and the remainder 
(2.5 MB for standard models, 6.5 
MB for ‘M’ models and 14.5 MB for 
‘L’ models) is available for waveform 
processing. The amount of memory 
needed depends on the length of 
waveforms being processed. For 
example, performing a simple 
function on a 1 million point wave- 
form requires 4 Mbytes, performing 
an FFT on a 1 million point signal 
requires 8 Mbytes. 



Enough Memory? 

Without sufficient processing 
memory users can run into applica- 
tion problems. Two 2 million point 
signals may be stored in the RAM of 
an 1’ model DSO but an additional 
oscilloscope operation may demand 
more than the remaining available 
RAM.The result is memory crunch, 
and the scope slows down. The 64 
Mbyte option gives 'power users' the 
capability they need to ensure that 
processing of long waveforms does 
not cause a problem. 
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LeCroy high performance DSOs 
(9350 and 9370 series) can acquire 
signals of 8 million points and 
process them with calculations _ 
including integration, differentation, 
FFT, square-root, log, exponential 
and six selectable digital filters using 
the 64 Mbytes of RAM. The benefit 
to the user is more accurate mea- 
surements with better resolution. 

An FFT is a complex calculation 
which requires up to 10 bytes of 
processing RAM for each point of 
signal data. One approach to this 
computational challenge is to redu^ 
the number of points used iri the FFT 
calculation, to use only the first 10 k 
for example. This compromise can 
lead to inaccurate analysis and 
wrong results. With extra RAM FFT 
calculations can be perfprmed on 
waveforms of several million points 
without loss of accuracy. 




Displayed above is a waveform and an FFT 
performed on its first 1 0,000 points. Its 
resolution is 50 kHz. 




Extended processing memory allows FFTs to 
be performed quickly on signals of several 
million points. Above is an FFT of the same 
signal with 1,000,000 points captured and 
analyzed. Note that the initial peak of the first 
screen (left) is resolved into two peaks 
(above) and that the frequency resolution is 
now 500 Hz. DSO with long FFT capability 
shows more detail and allows more precise 
measurements in the frequency domain. 




Millions 
_2 


of Points 
4 





5 


10 


20 


10 


20 


40 


15 


30 


60 


20 


40 


80 


20 


40 


80 



1 



Store to each of Ml to M4 2 
Simple function (e.g. log) 4 
Add/sub/muit/div 2 signals 6 
Summed Average 8 

FFT 8 



Memory in Mbytes 



Ordering Information 

930X-64 Option for; 

935X 

937X 

It is also possible to add the 64 Mbyte 
option to the 930X and 931 X series of 
DSOs if they have already been up- 
graded with the MWP option but this 
would be an unlikely requirement due to 
the length of the acquisition memory of 
these oscilloscopes. 



This table outlines the memory 
utilization for computation intensive 
signal processing. For example, the 
total processing memory required to 
perform an FFT on a 4 million point 
waveform is 40 Mbytes. 



)A Direct Sales: 1 (800) 5LE-CROY 
;roy Worldwide Sales Offices 



VPACiFIC 



IMANY 

,Y 

Osaka 
AN Tokyo 
TZERLAND 
T7{=R1 JlND 



LeCroy Pty Ltd 
LeCroy BV 
LeCroy SARL 
LeCroy Europe GmbH 
LeCroy SRL 
LeCroy Japan 
LeCroy Japart 
Geneva 

MlaHsrianr 



61 , 38 , 90.7358 
40 208.9285 
( 1 ), 69 . 18 . 83.20 
06221.82700 
06 . 336 . 797,00 
0816 . 330,0961 
0813 . 3376.9400 
022 . 719 . 21.11 

neo SfiS sn ffl 



Other sales and service representatives 
throughout the world. 



Copyright January, 1996, LeCroy is a registered trademarK o1 
LeCroy Corporation, All rights reserved. Information in this 
publication supersedes all earlier versions. 

Specifications subject to change without notice. 
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Innovators in Instrumentation 



LeCalsoft-Calibration Software 

for LeCroy Digital Oscilloscopes 






The LeCalsoft package enables a fast and thorough verification of all key specifications. 




The LeCroy LeCaisoft (94XXCS05) test 
and calibration package provides a con- 
venient, unambiguous check of LeCroy 
oscilloscopes. Designed for users who re- 
quire traceability to reference standards 
(NIST, etc.), this package is ideally suited 
for use in calibration laboratories where 
the oscilloscopes are checked at fixed 
intervals. 



Results of the calibration check are fully 
documented on hard copy, or they can be 
archived on hard disk or diskette. 

LeCaisoft wo^s on any PC compatible 
with the !BM®-AT standard. It controls 
the oscilloscope and the calibration 
sources through a National Instruments® 
GPIB Interface- 
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Calibration Check 

Ai! the essential specifications of the 
Digital Oscilloscope, such as bandwidth, 
linearity, noise, trigger, timebase and ef- 
fective-bit count are tested. Deviations 
from nominal values are calculated and 
displayed on the screen, printed, or ar- 
chived on hard disk or diskette. 



Comprehensive Documen- 
tation of the Test Results 

At the end of each calibration check, two 
types of documentation are available; a 
long form printout which gives details of 
the results of ail the tests executed, and 
states whether or not the results are 
within the specifications, and a short 
form printout which gives a summary of 
the test results. 

Calibration Traceable to 
National Standards 
(NIST, etc.) 

By using signal sources traceable to a 
standard, the calibration will be trace- 
able to the same standard, provided the 
relevant documentation is maintained. 

Manual and Automated 
Calibration Check 

Both manual operation with computer 
assistance, and automated operation 
are possible. Automated operation re- 
quires programmable multiplexer and 
signal sources. See the list of supported 
devices below. 

Assisted Adjustment of the 
Oscilloscope 

A computer-aided adjustment procedure 
is also provided. By following instruc- 
tions on the screen, the trained 
technician is guided through the adjust- 
ments required to correct the settings of 
the oscilloscope so that it is within the 
specifications. . 

Calibration Certificate 

On request, LeCroy will perform calibra- 
tion traceable to National Standard 
Organizations. Calibration certificates 
are provided as part of this service. 



Functional 

Description 

Calibration Practice 

LeCroy oscilloscopes are auto-calibrat- 
ing digital oscilloscopes and therefore do 
not require regular calibration like analog 
oscilloscopes. However, for users who 
require traceability to reference stan- 
dards (such as those provided by the 
National Institutes of Standards and 
Technology ). and for calibration labora- 
tories which must inspect incoming 
instruments and perform recaiibration at 
prescribed intervals, the LeCalsoft com- 
puter-aided test and calibration 
packages provide an easy solution. 

Under guidance of the LeCalsoft pro- 
gram, some adjustments to the 
oscilloscope can be made by an elec- 
tronics technician. However major 
deviations from specifications usually 
require repair by a trained service engi- 
neer. LeCroy regularly schedules 
training classes. If no in-house trained 
person is available, the nearest LeCroy 
service center can carry out repairs and 
calibration, and provide traceability to 
reference standards. 

Using the LeCroy LeCalsoft 
Packages 

For calibration checking, digital oscillo- 
scopes have a great advantage over 
analog oscilloscopes because wave- 
forms can be transferred to a host 
computer. This simplifies the calibration 
procedure enormously, makes it poten- 
tially faster and allows an extensive 
range of tests with unambiguous inter- 
pretation of the results. 

LeCalsoft performs an extensive series 
of tests which verify the specifications of 
the oscilloscope. It includes many tests 
relevant to analog scopes such as Noise 
and Linearity tests. Although these tests 
are difficult and time consuming on an 
analog oscilloscope, they can be com- 
puter controlled and are quickly and 
easily performed on a digital oscillo- 
scope, Tests which are specific to digital 
oscilloscopes, such as Sinefit tests are 
also included. 

The various test options in LeCalsoft are 
presented to the operator in the form of 
a simple menu system. The user has the 
choice of performing an automated cali- 
bration check of the oscilloscope, or 
individually testing any of the specifica- 
tions. Some of the tests require the use 
of high-quality external signal genera- 
tors. The user receives instructions on 



the screen when it is necessary to 
change the cable connections, but apart 
from this minor intervention, the tests 
are fully computer controlled when sup- 
ported GPIB-programmable instruments 
are used. 



Supported Instrumentation 

LeCalsoft software works on any AT- 
compatible equipped with a math 
coprocessor and a National instruments 
GPIB interface. Automated calibration 
checking is possible using a set of in- 
struments from the following list. (For an 
automated calibration check, either the 
LeCroy or Keithley programmable multi- 
plexer is required to feed the calibration 
signals to the oscilloscope input.} 

RF sinewavG generators; 

Marconi 201 9A, 2022C, 2030, 2031 
Fluke 6060B. 6061A 
Hewlett-Packard 8642A, 8642B 
Rohde & Schwarz SMX 

AF sinewave generators: 

Marconi 201 9A, 2022C, 2030, 2031 
Hewlett-Packard 8642A, 8642B 
Rohde & Schwarz SMX 
Tektronix FG5010 
LeCroy AFG 9100 

DC Precision Power Supply: 

Tektronix PS5004 

Datron 4708 Autocal Multifunction 

Standard 

Fast Pulse Generator: 

Tektronix CG5001/CG551AP 

Power Meters: 

Hewlett-Packard HP436A, HP437B 

Multiplexers: 

Keithley 199 SYSTEM DMM/ 
SCANNER with LeCroy interface 
board. 

LeCroy 4951 , 4973-1 , 4973-2 
Multiplexers. 

Frequency standard: 

WWV or HBG1500 



Recommended Accessories 

A full kit of calibration connectors and 
interfaces is available from LeCroy. It 
includes ai! the necessary cables, adapt- 
ers, splitters and filters, as well as the 
Programmable Multiplexer. Also avail- 
able is a repair package including 
special tools, board extenders, etc., for 
computer-aided adjustment. 
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Use of Other Instruments 

it is possible to perform the calibration 
check with some other unsupported sig- 
nal sources. However, the user is then 
required to set up these instruments 
manually and to perform one measure- 
ment at a time. The LeCaisoft package 




guides the user step by step, and con- 
trols the oscilloscope data acquisition 
and the computation of the results. 

LeCaisoft compares the signal mea- 
sured by the oscilloscope with the signal 
it would expect to receive from the gen- 
erator. Warning messages are displayed 



whenever tolerances are exceeded. 
Some of the adjustments may be carried 
out by the user when the test sequence 
is finished. In this case, the software will 
guide the user through the correct ad- 
justment procedure. At the end of the 
calibration check, a printout can be gen- 
erated to list the results. 



Computer Required: Any PC compat- 
ible with the IBM-AT standard, and 
equipped with a mathematical coproces- 
sor and a National Instrument Inc. GPIB 
interface. 

Operating System: DOS 3.0 upward 
Medium: 3 V 2 " 1.44 Mb 

5LV’ 1.2 Mb diskette 



Major Tests Supported by 
LeCaisoft 

Internal 

To ensure proper calibration of the oscil- 
loscope. internal auto-calibration tests 
are automatically executed during nor- 
mal operation. This standard sequence 
of internal auto calibration tests is initi- 
ated by the software and the results are 
transferred to the PC for analysis. 

The tests are: 

- Calibration of the resolution of the 
time-to-digital converter with respect 
to the system clock 

- Determination of the gain constants of 
the input amplifiers 

- Offset compensation versus gain 
variation 

- Global internal non-linearity 

- General functionality check 

Bandwidth 

To calculate the bandwidth, the ampli- 
tudes of sine waves of increasing 
frequencies are measured. The sine 
wave generator is first set to 500 kHz 
with an amplitude 75% of full screen, I.e. 
±3 vertical divisions. The frequency is 
then swept up to the point where an am- 
plitude drop, of 3 dB is observed. This 
indicates the bandwidth. 

This test is executed on all channels for 
1 MO and 50 O input impedance and tor 
all vertical sensitivities. It requires a sine 
wave generator with good flatness. 

Generators supported under program 



control are listed on page 2. 

Linearity 

15 different known voltages, varying 
from 5% to 95% of full screen, are 
applied by the external voltage reference 
source. For each voltage value, a full 
waveform is acquired, and the mean val- 
ue is compared to the known input 
voltage. The linearity is determined 
through a linear regression fit to the 1 5 
measurements. The slope, the offset and 
the chi-square of the fit are computed. 

With the linearity test, many other re- 
lated tests are performed: response time 
of the overload protection of the 50 Q 
input, linearity of the variable gain cali- 
bration. range and linearity of the offset 
setting, and quality of the input coupling. 

This procedure is executed on all chan- 
nels for both 1 MQ and 50 n input 
impedance. The test requires a DC 
source with a precision and time stability 
of 0.1%, a voltage range of 0 V to 20 V 
adjustable in steps of 5 mV, and an out- 
put current capability of 300 mA. 

Power supplies supported under pro- 
gram control are listed on page 2. 

Noise 

The noise tests are executed on all 
channels for both 1 MQ and 50 Q input 
impedance, with AC and DC coupling, 
five different time-base settings, and 
open inputs. Full waveforms are ac- 
quired with different offset values. The 
peak-to-peak as well as the RMS val- 
ues of each measurement are 
computed, and the maximum values are 
recorded, The program also indicates 
the occurrence of any “flyers", i.e. short 
noise peaks generated by the ADC’s, 

The noise tests also include: 

- checking the linearity of the variable 
offsets of all channels between 2.5% 
and 97.5% of full screen. 



- checking the stability of the ground 
line when switching the inputs be- 
tween GROUND and DC coupling 
modes. 

Rise time/Overshoot 

Executed on ail channels for both 1 MQ 
and 50 Q input impedance, these tests 
measure the rise time of the oscillo- 
scope response to the input voltage 
step, as well as the amount of pre-shoot 
and overshoot. They require a voltage 
step generator with calibrated fast rise- 
time amplitude. 

The Voltage Step Generator supported 
under proaram control is the Tektronix 
CG5001. " 

Sinefit 

The performance of the anatog-to-digi- 
tal converter is evaluated in terms of the 
number of effective bits (a measure of 
the signal-to-noise ratio). It is measured 
on all channels, at a sensitivity of 50 mV/ 
div., by applying a pure sine wave at 
varying frequencies and timebase set- 
tings 

This test is a measurement of dynamic 
linearity. It shows the effect of such er- 
rors as noise, non-linearities and 
aperture jitter. 

Timebase 

The timebase test compares the internal 
clock with a very precise and stable ex- 
ternal timebase reference (clock 
generator) such as the WWV standard 
orHBG 1500. 

Trigger 

The trigger capabilities are tested for all • 
possible configurations. These include: 

- Internal and external trigger sources 

- DC, AC, HF~reject, and LF-reject 
couplings 

- Trigger level settings in all slope 
modes. 
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ORDERING INFORyATlON 
LeCalsoft and Options 

94XXCS05 Complete LeCaisoft for 93XX and 94XX {software and 
hardware), incl. cables, switch card, adapters, etc, 
94XXCS01 LeCalsoft software for 93XX and 94XX 
9400CS01 Caisoft software for 9400A 



LeCalsoft Accessories 

93XXKCS02 Calibration kit for 93XX and 94XX 
9400KCS02 Calibration kit for 9400A 

Individual system components available on request 



U.S. REGIONAL SALES 

OFFICES 1 800-5-LeCroy 

(1-800-553-2769): 

automatically connects you to your 
local sales office. 



LeCroy has sales engineers in most major 
metropolitan areas, coordinated through a 
system of five Regional Sales and Service 
Offices: 

NORTHEAST: 700 Chestnut Ridge Rd, 

Chestnut Ridge, NY 10977 

SOUTHEAST: 41 0 Ware Blvd Ste 71 6, 
Tampa, FL 33619 



FARWEST: 591 2 Stoneridge Mail Rd 

Ste 150, Pleasanton, 

CA 94588 

CENTRAL: 

Midwest: 4811 S 76th St Ste 415, 

Greenfield, Wl 53220 

Southwest: 14800 Central Ave SE 
Albuquerque, NM 871 23 



WORLDWIDE 

Argentina: Search SA, (01)394-5882 
Australia: Scientific Devices Pty Ltd, 

(03) 579-3622 

Austria: Dewetron GmbH. (0316) 391804 
Benelux: LeCroy BV (0031 ) 4902-89285 
Brazil; ATP-Hi-Tek. (011) 421-5477 
Canada; LeCroy Canada Inc, 
(514)928-4707 

Denmark: Lutronic, (42) 459 764 
Eastern Europe: Eisinco GmbH, Vienna, 
222 8121751 

Finland: Labtronic OY, (80) 847 144 
France: LeCroy Sari (1 ) 69 073 897 



Germany: LeCroy GmbH. (06221 ) 831 001 
Greece: Hellenic S/R Ltd., (01) 721 1140 
Hong Kong; Euro Tech (Far East) Ltd, 
(052)814-0311 

India: Electronic Ent, (022)4137096 

Israel: Ammo. (03) 453157 

Italy: LeCroy Sri, Roma (06) 300.97.00 

or 331 31 46; Milano (02) 2940 5634 
Japan: LeCroy Japan, 

Tokyo (0081) 33 376 9400; 

Osaka (0081)6 330 0961 
Korea: WOOJOO Hi-Tech Corp, 

(02) 449-5472 

Mexico: NudeoelectronicaSA, 

(05) 5593 6043 



New Zealand: E.C. Gough Ltd, 

(03) 798-740 

Norway: Avantec AS (02) 630520 
Pakistan: ElectronuciearCorp, (021) 418087 
Portugal: M.T. Brandao, Lta, (02) 815680 
Singapore: Sing, Eleclr, and Eng. Ltd 
(65) 481-8888 

S. Africa: Westplex Test & Meas, 

(011)787 0473 

Sweden: MSS AB, (0764) 68100 
Switzerland: LeCroy SA (064) 51 91 81 
Taiwan: Topward El.lnst., Ltd. (02) 601 8801 
Thailand: Measuretronix Ltd, (02) 374 2516 
United Kingdom: LeCroy Ltd, (0235) 533 14 




Innovators in Instrumentation 



LeCROY CORPORATE HEADQUARTERS 

700 Chestnut Ridge Road 
Chestnut Ridge, NY 10977-6499 
Phone: (914) 425-2000 
TWX: (710) 577-2832 
Fax: (914) 425-8967 



LeCROY EUROPEAN HEADQUARTERS 

2, rue du Pre-de-la-Fontaine 
P.O.BOX341 

1 21 7 Meyrin 1 - Geneva, Switzerland 
Telephone: (022) 719-21-11 
Fax: (022) 782-39-15 



CoDynghi © May '.992. LeCroy is the registered trademark of LeCroy Corporation. Ali rights reserved, information m this publication supersedes aii earlier versions. Specifications subject 
0 change without notice. 

”DS 0lV'O04 
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SECTION 3 Performance Verification 



3.1 Introduction 

This chapter contains procedures suitable for determining if the 9374/M/L/TM Digital 
Storage Oscilloscope performs as warranted. 

They check all the characteristics that are designated as warranted specifications in 
subsection 3.1.1. A more complete list of specifications is given in section 2.1. 

Because they require time and suitable test equipment, you may not need to perform all of 
these procedures, depending on what you want to accomplish. 

In the absence of the computer automated calibration system based on LeCroy Calibration 
Software ( LeCalsoft ), this manual performance verification procedure can be followed 
to establish a traceable calibration. 

It is the calibrating entities responsibility to ensure that all laboratory standards used to 
perform this procedure are operating within their specifications and traceable to required 
standards if a traceable calibration certificate is to be issued for the 9374/M/L/TM Digital 
Storage Oscilloscope. 



3.1.1 List of Warranted Specifications 

The electrical warranted specifications are listed in this subsection. 

Warranted specifications are described in terms of quantifiable performance limits which 

are warranted. 



■ Input Impedance 

■ Leakage Current 

■ Peak to Peak and RMS Average noise level 

■ Positive and Negative DC linearity 

■ Positive and Negative Offset 

■ Bandwidth 

■ Trigger Level 

■ Smart Trigger 

" Time Base Accuracy 

■ Overshoot and Rise Time 

■ Probe Calibrator 
« Overload 
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3.2 Test Equipment Required 



These procedures use external, traceable signal generators, DC precision power supply 
and digital multimeter, to directly check warranted specifications. 



Instrument 


Specifications 


Recommended 


Where 

used 


Signal Generator 


Frequency : .5 MHz to 2 GHz 


HP8648B 


3.9.1 


( sine wave ) 


Frequency Accuracy : 1 PPM 
Amplitude : 5 V peak to peak 


or equivalent 


3.11 

3.12 


Fast pulse 
Generator 


Rise time < 70 psec 

i2c 


Picosecond 
TD1107B 
or equivalent 


3.13 


Sine Wave 


Frequency : 5 KHz 


LeCroy LW420 




Generator 


Amplitude : 6 V peak to peak 


or equivalent 




DC precision 


Amplitude :10 V, DC 


Tektronix 


3.7, 3.8,,^' 


Power Supply 


Accuracy : <0.1 % 


PS5004 
or equivalent 


3.15 


Digital Multimeter 


4 digits 


Keithiey 199 
or equivalent 


3.4 

3.5 


10:1 Passive Probe 


500 MHz, 10 MQ 


LeCroy PP005 


3.9.1.b 


Cable 


BNC, 50 n, length 20 cm, Ins 
( 7.87 inches ) 


LeCroy 

480232001 


3.10.3 

3.10.4 


Cable 


BNC, 50 a, length 100 cm, 
5 ns (39.37 inches ) 


LeCroy 

480020101 


3.XX 


Attenuator 


50 Q, 20 dB 1% accuracy 


Suhner 


3.7 


Attenuator 


1 MH, 20 dB 1% accuracy 


Suhner 


3.7 


Attenuator 


50 Q, 3 dB 1% accuracy 


Suhner 


3.10 


Terminator 


50 D, Feed through, 
1% accuracy 


Suhner 


3.13 


BNC T adapter 


BNC, 50 Q, T adapter 


LeCroy 

402222002 


3.10.3 

3.10.4 



36 ' 









- 



4 ' 



Table 3-1 : Test Equipment 

3.3 Turn On 

If you are not familiar with operating the 9374/M/L/TM oscilloscope, read the operator’s 
manual. 

■ Switch on the power using the power switch on the rear panel and verify : 

■ The display turns on after about 10 seconds and is stable 

■ The range of intensity and grid intensity is reasonable 

■ Wait for about 10 minutes for the scope to reach a stable operating temperature. 
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3.4 



Specifications 

DC 1.00 Mn ± 1% 
AC l.UMQ ±2% 
DC 50Q±1% 



3.4.1 Procedure 



The impedance values for 50 Cl and 1 MH couplings are measured, with a high precision 
digital multimeter. 



3.4.1.a DC IMn 



■ Set DSO Channel 

■ Input Coupling 

■ Input gain 

■ Trigger on 

■ Trigger mode 

■ Time base 



On 

DCIMO 
50 mV/div. 
Channel 1 
Auto 

50 jjsec/div. 



26-Feb-96 
16: 12:27 




50 ps 




D 50 


nU 


DC 


2 50 


nV 


DC 


3 50 


nV 


DC 


4 50 


nV 


DC 











- 








































- 


- 


























































- 


- 




















.... 


















- 


• 











1 DC 8r?0 



CHANNEL 1 
— Coupl ing— 
DC58Q 
Grounded 



DD1MS2 



Grounded 

flClHQ 



f-O/diu 


OPFset- 


MM 


ECL 


TTL 


f-Global 


BNL — j 


ESi 


25MHz 


200MHz 



^Pnobe Atten- 

M 

x2 

x5 

xl0 

x20 



100 MS/s 

□ AUTO 

■ Measure the impedance using a DMM with sense : must be 1.00 MQ. ± 1%. 

■ Repeat the above test for input volt/div. of 200 mV. 
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3.4.1.b AC IMn 



■ Set DSO Channel 1 

■ Input Coupling 

■ Input gain 

■ Trigger on 

■ Trigger mode 

■ Time base 



26-Feb-96 

16:28:34 




58 iJS 

0 50 [iv fiC 

2 56 FiV fiC 

3 56 nV 6C 

4 50 rV fiC 



On 

ACIMQ 
50 mV/div. 
Channel 1 
Auto 

50 psec/div. 











± 

1 

T 

-r 


















-■ 


















■ 


: 


















- 


- 


























































- 


- 








































: 


















- 


- 











CHRNNEL 1 
-Caupl ing- 

DC58EJ • 
Grounded 
OClHfi 
Grounded 



—U/div 


OFPset-! 


Ujg 


[IQ 


ECL 


TTL 


^Gioba 


BHL^ 


Il9i 


25MHz 


296MHz 


-Probe 


Htten- 






k5 




Xl0 




x29 





1 DC 0nV 



100 hS/s 
0 fiUTO 

■ Measure the impedance using a DMM with sense : must be 1.11 MQ ± 2 %. 

■ Repeat the test for input volt/div. of 200 mV, the impedance must be 1.00 MO ±2%. 
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■ Measure the impedance using a high precision DMM with sense : must be 50 Q ± 1% 

■ Repeat the above test for input volt/div. of 200 mV. 

■ Repeat steps 3. 4.1. a, 3.4.1.b and 3.4.1.C for Channel 2, Channel 3 and Channel 4. 
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3.4.2 External Trigger Input Impedance 

3.4.2.a DC IMQ 

“ Set Trigger on : EXT 

■ Trigger mode ; Auto 

■ Coupling Ext DC 

“ External : DC IMO 

■ Time base : 50 jisec/div. 

26-Feb-96 TRIGGER SETUP 




2 50 rV 5Bfi 

3 50 58Q I Ext DC 9 rV IMQ 

4 50 nU 50Q. . ^ RUTO 



■ Measure the impedance using a high precision DMM : must be 1.00 MI2 ±1%. 
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3.4.2.b DC son 



Set Trigger on 


: EXT 


Trigger mode 


: Auto 


Coupling Ext 


: DC 


External 


: DC son 


Time base 


: 50 fisec/div. 



26-Feb-96 

16:34:33 



50 ps 

D 50 nV 50fi 

2 50 nV m 

3 50 nV 50fi 
] 50 nV 50Q 



TRIGGER SETUP 





—trigger on- 

1 2 3 4 ^ 

ExtlB Line 

— cplg Ext — 
Si AC LFREJ 
HFREJ HF 

-slope Ext — 



[ — Exte rnal — 
ira DCIHQ 



-hoidoFF- 



Mu Tine EvtsI 



Elxt DC0nV50f^ 



100 MS/s 
Q AUTO 



■ Measure the impedance using a high precision DMM with sense : must be 50 n ± 1%. 

■ Repeat steps 3.4.2.a, for Ext/10, and check as above. 
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3.4.3 Internal Protective Resistor Verification 

With any time base and gain, set DSO as follows : 

■ Input Coupling : Grounded 

■ Check with a high precision DMM : input impedance must be 1 MO ± 2%. 

I ' 







3.5 



3.5.1 



3.6 



3.6.1 



3.6.1.a 
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Leakage Current 
Specifications 



DC 1 MQ, AC 1 MQ, DC 50 Q : ± 1 mV 



Procedure 



The leakage current is tested by measuring the voltage across the input of each channel. 



- SetDSOChl 

■ Input Coupling 
“ Input gain 

■ Trigger on 

■ Trigger mode 

■ Time base 



On 

DC son 

50 mV/div. 
Channel 1 
Auto 
10 jisec 



■ Connect a high precision DMM to Channel 1, and verify that the reading is not larger 
than ± 1 mV. 

■ Repeat the above test for input voit/div. of 200 mV. 



Repeat the procedure for IMQ DC and IMH AC. 



■ Repeat step 3.5.1 for Channel 2, Channel 3, Channel 4 and External . 

Average Noise Level 

Description 



The 9374/M/L/TM inputs average noise level is tested at 10 mV/div., with 0 mV offset. 
This is to verify the proper operation of the main board, front-end and ADC's. 

The scope parameters functions are used to measure the RMS and Peak amplitude of 
the noise. 

Peak to Peak Noise 



Specifications 

< ±7.2mVPeaktoPeakat lOmV/div. 

DC IMO 
Procedure 

■ With no signal connected to the inputs, set 9374/M/L/TM DSO settings as follows ; 
- Turn on traces : Chl, Ch2, Ch3, Ch4 

* Display setup : Standard, Dot Join on, Persistence off, Single grid 
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" Input Coupling 


DC IMQ 


■ v/div. offset 


Normal 


■ Probe atten - 


XI 


- Global BWL 


Off 


■ Input gain 


10 mV/div. 


■ Trigger setup 


Edge 


* Trigger on 


1 


■ Coupling I 


DC 


■ Slope 1 


Pos 


» Holdoff 


Off 


■ Trigger Mode 


Auto 


■ Timebase 


20 msec/div. 


* Channel use 


4 


■ Record up 


50 K 


26-Feb-96 


CHRNNEL 1 


16:46:09 


„ 1 • 



10.8mU 



10.6nV 



10.0 mV 



Grounded 



Grounded 



V/div OFFset 



ECL TTL 



Globa BNL 



200HH7 



Probe fitten 






10.0nV 



20 


ns 




D 


10 


rV 


DC 


2 


10 


FlV 


DC 


3 


10 


nV 


DC 


4 


10 


nV 


DC 



1 DC 0.0nV 



250 KS/s 



□ RUTO 



Press 

Measure 

Mode 

Statistics 

Change parameters 
Category 
On line 1 
On line 2 
On line 3 
On line 4 



Cursors/Measure 

Parameters 

Custom 

On 

AU 

Measure pkpk of Chi 
Measure pkpk of Ch2 
Measure pkpk of Ch3 
Measure pkpk of Ch4 



Pase 3-10 
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MEfiSURE 




20 ns 
10.0 nV 



pKpKCp 

pKpK(2) 

pKpK(3) 

pKpK(4) 



106 sweeps: 



average 

2.2nV 

2.5nV 

2.3nU 

2.3nU 



signa 
0.2 
0. 1 
0.2 
0.1 



CHftNGE 

PRRfiMETERS 



0.00 div 
TnacK SIS On 



to 

10.06 div 



DC 0.0 PiV 



250 KS/s 



□ fiUTO 




10.9nV 



10.8 rV 



20 ns 
10.8nV 



326 sweeps: average 

pKpKCP 2.3nV 

pKpK(2) 2.5ny 

pKpK(3) 2.4 rV 

pKpK(4) 2.2ny 



signa 

0.2 

0.2 

0.2 

0.1 



CHRNGE PfiRRM 

On line — 

0 2 3 4 5 



-Category 



DISK-Std 

DISK-Loca 

DISK-PRML 



DELETE 0LL 
PRRRMETERS 



neasure 



iMiiimi 

pKs 

points 




-peaK to peaK 

diPPerence between naxinun and 
— nininun data values 



250 KS/s 
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■ Check after at least 50 sweeps that : high pkpk readout is less than ± 7.2 mV, 
corresponding to 9% of full scale. 

■ Repeat the test for Timebase : 1 msec/div, 50 jisec/div, and 10 psec/div. 
and check as above. 



3.6.1.b AC IMQ 



" Select Chi, Ch2,Ch3&Ch4 

■ Input gain 

■ Timebase 



AC IMQ 
10 mV/div. 
10 psec/div. 



27-Feb-96 

8:41:34 




Check after at least 50 sweeps that the high pkpk readout is less than ± 7.2 mV, 
corresponding to 9% of full scale. 



chrnnel; 

— Coupl ing- 

DC59Q 

Grounded 

DCIMQ 

Grounded 



mm 



-V/diu OFrseti 

Hi 

ECL TTL 



-Global BNL- 
^ 25HHZ 
200HHZ 



63 sweeps: 


average 


low 


high 


signa 


pKpUl) 


2.2ny 


1.9 


2.5 


8.1 


pKpKC2) 


2.5ny 


2.2 


2.8 


0.2 


pKpRCS) 


2.5ny 


2.2 


2.8 


0.2 


pRpKC4) 


2 . 2 ny 


1.9 


2.8 


0.2 



18 ps 

0 10 ny ftC 

2 10 nV aC 

3 10 ny RC 

4 10 nV fiC 



-Probe Rtten- 

m 

x2 

x5 

xl9 

x26 



500 HS/s 



1 DC 0.0ny 



□ 
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3.6.1.C DC 500 

- Select Chi, Ch2, Ch3 & Ch4 : DC 500 

• Input gain : 10 mV/div. 

■ Set Timebase : 50 fisec/div. 

■ Check after at least 50 sweeps that the high pkpk readout is less than ± 7.2 mV, 

corresponding to 9% of full scale. 



27-Feb-96 CHfiNNEL 1 




D 10 nV 50Q 

2 10 rV 50 Q 180 MS/s 

3 10 rV 50Q _T“ 1 DC 0.0RV 

4 10 RV 50Q q fjyjo 

■ Repeat the tests for Timebase : 10 psec/div and check as above. 

■ Select Timebase Setup 

■ Select Channel use : 2 

■ Set Timebase 5 psec/div. 
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5 pi 
i0.8niv 



3 

5 ps 

10.0ny 



4 ^ 3 — 
5 ps 
10.0mV 



5 ps 



t 



55 sweeps: 


average 


low 


high 


signa 


pkpK(l) 


2.0nV ■ 


1.9 


2.5 


0.2 


pKpK(2) 


2.0nV 


1.9 


2.5 


0.2 


pKpKCS) 


2.2nV 


1.9 


2.5 


0.2 


pkpKC4) 


2.2nV 


1.9 


2.5 


0.2 




-Channel Use- 
PeaK-Oetect 



-Sequence 




disabled 
10 nV M3 
10 nl/ 512 
disabled 




RC 0.0nV 



1 GS/s 
□ fiUTO 



■ Check after at least 50 sweeps that the high pkpk readout is less than ± 7.2 mV, 
corresponding to 9% of full scale. 
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3.6.2 Rms Noise 

Specifications 

< ±720)iiVatl0mV/div. 

3.6.2.a DC IMQ 

Procedure 



■ With no signal connected to the inputs, set 9374/M/L/TM DSO settings as follows : 



■ Turn on traces 

■ Display setup 

■ Input Coupling 
« V/div. offset 

■ Probe atten 

- Global BWL 

■ Input gain 

■ Trigger setup 

■ Trigger on 

■ Coupling 1 
“ Slope 1 

« Holdoff 
“ Trigger Mode 

■ Timebase 

■ Channel use 

■ Record up 



Chi, Ch2, Ch3 & Ch4 

Standard, Dot Join on, Persistence off. Single grid 

DC IMQ 

Normal 

XI 

Off 

10 mV/div. 

Edge 

1 

DC 

Pos 

Off 

Auto 

20 msec/div. 

4 

50 K 



■ Press Cursors/Measure 

■ Measure : Parameters 

" Mode Custom 

■ Statistics : On 



■ Change parameters 

■ On line 1 
“ On line 2 
" On line 3 

■ On line 4 



Measure sdev of Chi 
Measure sdev of Ch2 
Measure sdev of Ch3 
Measure sdev of Ch4 



■ Check after at least 50 sweeps that : high sdev readout is less than ± 720 pV, 
corresponding to 0.9% of full scale. 

■ Repeat the test for Timebase : 1 msec/div, 50 psec/div, and 10 psec/div. 
and check as above. 
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3.6.2. b AC IMQ 

4 . 

“ Select Chi, Ch2,'Ch3 & Ch4 : AC IMQ 

■ Input gain : 10 mV/div. 

■ Timebase : 10 psec/div. 

■ Check after at least 50 sweeps that the high Sdev readout is less than ± 720 pV, 
corresponding to 0.9% of full scale. 

3.6.2. C DC son 

- Select Chi, Ch2, Ch3 & Ch4 : DC 500 

■ Input gain ; 10 mV/div. 

■ Set Timebase : 50 psec/div. 

■ Check after at least 50 sweeps that the high Sdev readout is less than ± 720 pV, 
corresponding to 0.9% of full scale. 



27-Feb-96 



CHANNEL 1 



9:02:10 

II 

50 ps 
10.0P1V 



•2 

50 ps 
18.0P1V 



3 

50 ps 
10.0P1V 



•4 

50 ps 
16.0fnO 



50 ps 

D 10 mO m 

2 10 mV 5K1 

3 10 FiV 58Q 

4 10 rV 50Q 











1 

- 












1 


— Loupi ing 1 










; 












Grounded 
DCIMQ 
Grounded 
fiClMQ F 










; 






















5 










-V/div 0FFset-| 
ECL TTL 












I 






















■ 










-Global 8WL — 
ESI 25MHz 
200MHz 












■ 
































sdevC 

sdeyC 

sdey( 

SdevC 

_j 


r 

53 sweeps: average low high signa 

1 ) 0.27rV 0.25 6.28 0.01 

2 ) 8.28Ry 0.25 0.32 0.01 

3 ) 0.25rV 0.24 . 0.26 0.01 

4 ) 0.28nV 0.26 9.29 0.00 

~ 1 DC 8.0rV 


[ 


-Probe Htten™ 

m 

x2 

x5 

Xl0 

x20 f 

100 MS/s 

3 ftUTO 



■ Repeat the tests for Timebase : 10 psec/div and check as above. 
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3.6.3 Inputs Grounded 



With no cable plugged into scope, set the DSO as follows : 



■ Turn on trace 

■ Input Coupling 

■ Input gain 

■ Offset 

■ Trigger on 

■ Trigger mode 

■ Timebase 

■ Channel use 

■ Record up 

■ Turn off trace 



Channel 1, Channel 2, Channel 3 & Channel 4 
DC 50Q 
10 mV/div, 

Zero 

Channel 1, DC 

Auto 

10 psec/div. 

4 

50 K 

Channel 1, Channel 2, Channel 3 & Channel 4 



■ Turn on trace 

■ Select Math Setup 

■ For Math 

■ Redefine A, B, C, D 
Use Math ? 

■ Math Type 

■ Avg Type 
“ For 



A, B, C, D 

Use at most 5000 points 

Channel 1, Channel 2, Channel 3 & Channel 4 

Yes 

Average 
Summed 
1000 sweeps 



■ Cursors/Measure 

■ Mode 

■ Statistics 

■ Change parameters 

■ On line I 

■ On line 2 
« On line 3 

■ On line 4 



Parameters 

Custom 

off 

Measure mean of A 
Measure mean of B 
Measure mean of C 
Measure mean of D 



■ Check after at least 1 00 sweeps that the mean value of A, B, C & D is less than 
±1.6 mV, corresponding to ± 2% of full scale. 



■ Switch Channel 1, Charmei'2, Channel 3 & Channel 4 between coupling DC 500 and 

Grounded. 

“ Check after at least 100 sweeps that the mean value of A, B, C & D is less than 
±1.6 mV, corresponding to ± 2% of full scale. 

■ Set coupling all Channel : DC IMQ 

■ Check after at least 1 00 sweeps that the mean value of A, B, C & D is less than 
±1.6 mV, corresponding to ± 2% of full scale. 

■ Switch all Channel between coupling DC IMQ and Grounded. 

" Check after at least 100 sweeps that the mean value of A, B, C & D is less than 
±1.6 mV, corresponding to ± 2% of full scale. 
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27-Feb-96 ZOOM + MfiTH 




1 10 nV 5QQ 

2 10 PlV 5BQ 

3 18 PlV 50Q 
16 nU m 



DC 0.0 rV 



500 MS/s 
□ flUTO 



27-Feb-96 

9:08:37 

:0vera9e(l) 

10 MS 

10.0RV 
448 SUDS 



|:0verage(2/ 

10 MS 
10.0mV 

447 sups 



C:0vera9eC3) 

10 MS 
10.0P1U 



— 446 sups 
(0:ftveP3ge(4) 

10 MS 



10.9nV 

A AC 


SUpS' 


10 MS 


1 10 mV 


5QQ 


2 10 mV 


50Q 


3 10 mV 


50Q 


0 10 mV ■ 


50Q 



4 - 4 - 



-ft:fiuerage(l)- 



50000 -> 5800 pts 



SETUP OF 
! — use Math?- 



-Math Type— 
Arithmetic 



Average 



Correlate 

Enh.Res 

Extrema 



— Avq T ype— 
Continuous 



-Pop- 



1000 

(sueeps) 



-oP- 



D 2 3 4 B C D 
HI H3 H4 



500 MS/s 
□ AUTO 
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27-Feb-96 

9:10:30 

•fl|:fiuepage(l)- 
la ps 
10.0RV 




MS piean(fl) 

10 . 0 mV fnean(B) 

nean(C) 
668 sups piean(D) 



-0.09nV 
0.0imV 
-0.20nl/ 
~0. 18fnV 



HEftSURE 



OFF Cursors 



Std Voltage t 
Std Time I 



-statistics- 
m On 



CHfiNGE 

PflRRHETERS 

From 

0.00 div 
TracK On 



to 

10.00 d 1 y 



DC 0.0 mV 



500 MS/s 



□ RUTO 



743 sups-' 

|:Ruerage(2)' 

10 pS 

10.0mV 



741 sups-^ 

]:Ryera9eC4)- 
10 ps neanCfi) 

10 - 0 rnV mean(B) 

nean(C) 

740 sups-* nean(D) 




-0. 10mV 
0.01 mV 
-8. 19mV 
-0. 18mV 



HfiNGE PRRRM 

— On line — 
0 2 3 4 5 

-Category — 



DISK-Std 
DISK-Local 
DISK-PRML 
Cyci ic 

DELETE RLL 
PRRRMETERS 



-measure 



maximum 

maxn 




median 

minimum 

— — oF— — 

12 3 4 

Q B C D 



-fnean 

auerags oF data yalues 



500 MS/s 



□ RUTO 
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27-Feb-96 

9:11:26 

l:fivep3ge(1)' 
10 ps 
10.0mV 

67 SbjpS' 

fiyenage(2) 
10 ps 
10.0nV 



CHfiNNEL 1 



58 suips 

•CiRv/erageCS) 
10 ps 
10.BnV 



52 swps 

J:9vera9e(4) 











: 












B 


— Coupl ing j 

DC50Q 1 










: 


■ 










DCIMQ 












: 












Grounded 
9C1MQ f 




















. 


rV/diu OF 
ECL IT 


Fset- 

L 
































■ 












r'Glabal BWL — i 
W 25MH2 
200MHz 






















( 


1 






• 

J 


; 













16 ps 




mean(ft) 


-8. HmV 


1 6 . 0 mV 




mean(B) 


-0.19mV 






mean(C) 


-0.10mV 


* 48 


supsl 


mean(D) 


-8.27 mV 


10 ps 








fl 10 mV 


4 






2 10 mV 


4 






3 10 mV 


4 




1 DC 0.0mV 


4 18 mV 


4 






27-Feb-9F 


3 







9:11:55 

■ft: ftverageCt) 
10 ps 
10.0RV 

86 SUDS 



J: 9verage(2) 
10 ps 
10.0mV 

71 sups^ 



t- fivenageCS) 

10 ps 
16.0mV 



67 sups 

^:flverage(4) 
10 ps 
10.0riV 



piean(ft) 
nean(B) 
, nean(C> 
•63 sups^ nean(D) 



-0.15rnV 

-B.iSnV 

-3.10nV 

-0.28nV 



10 ps 

D 10 ^ 

2 10 mV i 

3 10 mV i 

4 10 mV A 



1 DC 0.0 mV 



-Probe fitter^ 



x2 

x5 

xl0 

x20 



□ 



580 MS/s 
RUTO 

CHRNNEL 1 























B 


— Coupl ing . 

DC50S 












: 










Grounded 

OCIMQ 










: 












RClMfi 


] 1 
f 






















•"V/dlu Ol 


Tset-) 

1 
























ECL r 


a 

ri 






















p-Globai BWL—] 
EEQ 25MHz 
200MHz 










. 

• 

1 












■~7 








- 


1 













-Probe fltten- 

0! 

x2 
x5 
xl6 
x20 



0 



500 MS/s 
ftUTO 
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3.7 DC Linearity 

Specification 

< ± 5 % of full scale at 2mV/div, with 0 mV offset. 

< ± 3 % of full scale at 5mV/div, with 0 mV offset. 

^± 2 % of full scale at lOmV/div and above. 

3.7.1 Description 

This test measures the DC Accuracy within the gain range specified. 

The parameters Std voltage are used to measure the amplitude of the DC input signal. 

3.7.1.a DC son 

Procedure 



■ Turn on trace 

■ Display setup 

■ Input Coupling 
“ V/div. offset 

- Global BWL 

■ Probe atten 

■ Input offset 

■ Input gain 



Chi 

Standard, Persistence off, Dot join on, Single grid 

DC 50 a 

Normal 

Off 

XI 

0.0 mV 

from 2m V/div to 5 V/div. ( see table 3-2 and 3~3 ) 



" Trigger setup : Edge 

■ Trigger on ; 1 

" Coupling 1 : DC 

■ Slope 1 : Pos 

■ Mode : Auto 

■ Holdoff : Off 



Timebase 
Channel use 
Record up 



2 msec/div 
4 

50 K 



; A 



■ Turn on trace 

" Select Math Setup 
“ For Math 

■ Redefine A 

■ Use Math ? 

» Math Type 

■ Avg Type 

■ For 

■ Of 



Use at most 5000 points 

Yes 

Average 
Summed 
1000 sweeps 
Channel 1 



■ Turn off trace ; Channel 1 
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" Cursors/Measure 

■ Mode 

“ Statistics 

■ on displayed trace 



Parameters 
Std Voltage 
off 
A 



3.7.1.a.l Positive DC Linearity 



■ For the ranges 2 mV/div. to 1 V/div., from the high precision voltage source, apply to 

Channel 1 : + 3 major screen divisions. 



* For the low sensitivities : 2 mV, 5 mV, 10 mV, 20 mV and 50 mV/div., use a 
50 Ohm 20 dB attenuator. 



27-Feb-96 

9:26:19 

f0:fivenage(1)- 

2 PIS 

2. 80 mV 

106 sups- 



2 ms 

1 2 ptV 
! 2 nV 
f 2 nV 
[ 2 mV 













• 










/ 

\ 










- 




















■ 


; 










1 1 






































! M-f- 












- 


- 




















- 


- 












/ 


, 






■ 


- 











pKpkCfl) 
neanCfi) 
sdevCfi) 
nnsCfl) 
anpl Cf|) 



H:9veP39e(l)' 



0.MP1V 
6. .222 mV 
20 pV 
6. 222 mV 
e.HmV 



50000 -> 5060 pts 



SETUP OF f) 
—use Math?- 



-Math Type- 
Prithme tic 

Correlate 

Enh.Res 

Extrema 



Continuous 



-For- 



(sweeps) 



-oP- 



D 2 3 4 BC! 
HI H2 m m 



2.5 MS/s 

D fiUTO 
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Range 


Attenuator 


Volts/div 

Control 


20 dB 


2 mV 


Yes 


5 mV 


Yes 


10 mV 


Yes 


20 mV 


Yes 


50 mV 


Yes 


.IV 


No 


.2V 


No 


.5 V 


No 


IV 


No 



Conditions of Test 



Average Mean 
Parameter Reading 



PS 

Output 



+ 60 mV 



+ 150 mV 



+ 300 mV 



+ 600 mV 



+ 1.5V 



+ 300 mV 



+ 600 mV 



+ 1.5 V 



+ 3 V 



9374/M/L/TM 

Input 



+ 6 mV 



+ 15 mV 



+ 30 mV 



+ 60 mV 



+150 mV 



+ 600 mV 



+ 1.5V 



+ 3 V 



9374/M/Ln:M 
Full scale 



16 mV 



40 mV 



80 mV 



160 mV 



400 mV 



800 mV 



1.6 V 



4V 



8V 



Min Value 
-X%ofFS 



+ 5.2 mV 



+ 13.8 mV 



+ 28.4 mV 



+ 56.8 mV 



+ 142 mV 



+ 284 mV 



+ 568 mV 



+ 1.42 V 



+ 2.84 V 



Max. Value 
+X% of FS 



+ 6.8 mV 



+ 16.2 mV 



+ 31.6 mV 



+ 63.2 mV 



+ 158 mV 



+ 316 mV 



+ 632 mV 



+ 1.58 V 



+ 3. 16 V 



Table 3-2 : Positive DC Linearity Readout Accuracy 

■ For each point, read off the Mean parameter voltage, and compare it to the 
digital readout of the voltage reference 

■ The Mean parameter reading should be within the limits shown in table 3-2. 



27-Feb-96 

9:31:59 

|]]:fi^;er39e(1)- 
2 FIS 
2. 00 mV 

' 152 sujps-^ 









i 








:: 
















:: 








J 
























■ 



MEfiSURE 



OFF Cursors 



iStd Voltagel 



Std Time 

Custom 

Pass 

Fail 

•statistics- 
^ On 




2 ms 

D 2 mV 

2 2 mV 

3 2 mV 

4 2 mV 



pKpK(fl) 
mean(fl) 
sdeu(fi) 
rms(fl) 
amp] (ft) 



0.16mV 
6. 323 mV 
20 pV 
6.323 mV 
0.16mV 



-on displayed- 
(trace) 

lJ 

From 

0.00 div 
Tnack On 

to 

10.00 div 
5008 pts 

2.5 MS/s 



DC 0. 
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27-Feb-96 



MEfiSURE 



10:02:54 

f0:Rvep3geCl)- 
2 FiS 
1.00 V 

1080 SliipS' 



2 PIS 




1 V 50Q 

1 \j m 



2.5 MS/s 



3 1 V 50Q _J“ 1 DC 9.00 V 

4 1 V Q fiUTO 



3.7.1.a.2 Negative DC Linearity 

■ For the ranges 2 mV/div. to 1 V/div., from the high precision voltage source, apply to 
Channel 1 : - 3 major screen divisions. 

* For the low sensitivities : 2 mV, 5 mV, 10 mV, 20 mV and 50 mV/div., use a 50iQ 
20 dB attenuator. 

■ For each point, read off the Mean parameter voltage, and compare it to the 
digital readout of the voltage reference. 

■ The mean parameter reading should be within the limits shown in table 3-3 . 
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Range 

Volts/div 
Control 
2mV^ 
5 mV 
To mV 



Attenuator 



20 dB 



Conditions of Test 



PS 

Output 
-60 mV 

- 150 mV 

- 300 mV 



9374/M/L/TM 

Input 

- 6 mV 

- 15 mV 

-30 mV 



9374/m/TM 
Full scale 

16mV 
40 mV 
80 mV 



Average Mean 
Parameter Reading 

Min Value Max. Value 
-X%ofFS +X%ofFS 
-5.2 mV -6.8 mV 



- 13.8 mV 
-28.4 mV 



- 16.2 mV 
-31.6 mV 



20 mV 


Yes 


- 600 mV 


-60 mV 


160 mV 


- 56.8 mV 


-63.2 mV 


2% 


50 mV 


Yes 


- 1.5 V 


-150 mV 


400 mV 


- 142 mV 


- 158 mV 


2% 


.1 V 


No 


- 300 mV 


- 300 mV 


800 mV 


- 284 mV 


-316mV 


2% 


.2 V 


No 


- 600 mV 


- 600 mV 


1.6 V 


- 568 mV 


- 632 mV 


2% 


.5 V 


No 


- 1.5 V 


- 1.5 V 


4V 


- 1.42 V 


- 1.58V 


2% 


IV 


No 


-3 V 


-3 V 


8V 


-2.84 V 


-3.16V 


2% 



OFF Cursors 



iStd Vdltsqel 



Std TiPie 
Custo 
Pass 



statistics 
On 



on displayed 
(trace) 



roR 
0.80 diy 



10.00 diu 



m 
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27-Feb-96 

10:21:43 

f0:fiyep3ge(1) 
2 ns 
1.00 M 



HEfiSURE 



-115 sups'* 



2 ns 



1 V 5E 
1 V 5E 
1 V 5E 
1 V 5E 



pKpK(!|) 
nean(d) 
sdey(fi) 
msCH) 
anpl (ft) 



0.61 V 
■2.953 1/ 

2.953 V 
0.01 \/ 



0.00 V 





■ 


■ 


■ 


* 


“ 


■ 


■ 


■ 


■ 




OFF Cursors 




IParaRetersH 


■ 


■ 


■ 






• 










— node 1 


■ 


■ 


■ 


■ 


■ 


■ 


■ 


■ 


■ 




IStd ^Ditaael 






H 


■ 


Hi 


HI 


■ 


HI 


■ 


■ 


{[I 


in 


HI 


■ 


HI 


HI 


HI 


HI 








■ 


■ 


■ 


■ 


■ 


■ 


■ 


■ 


1 


■ 


■oppHn 




■ 


■ 


■ 


■ 


■ 


■ 


■ 


■ 


■ 

■ 


pon displayed] 
^trace) 


■ 


■ 






■ 






■ 


■ 



-Ppon- 



0.00 div 



— to 

10.08 div 
5080 pts 



2.5 MS/s 
□ RUTO 



3.7.1.b DC IMQ 

Set the DSO as follows : 

■ Input Coupling DC 

■ Input offset : 0.0 mV 

■ Input gain : from 2mV/div. to 5 V/div. 

■ For the ranges 2 mV/div. to 5 V/div., from the high precision voltage source, apply to 
Channel 1 the following 2 voltages values, one after another : + 3 major screen 
divisions, - 3 major screen divisions. 

■ For the low sensitivities : 2, 5, 10, 20 and 50 mV/div., use a IMQ 20 dB attenuator 

( 1/10 ), see table 3-4. 
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Range 


Attenuator 


Conditions of Test 


Averag 

Parametc 


e Mean 
jr Reading 


■ 


Volts/div 

Control 


20 dB 


PS 

Output 


9374/M/L/TM 

Input 


9374/M/L/TM 
Full scale 


Min Value 

±X% of FS 


Max. Value 
±X% of FS 


4 - 

x% 


2 mV 


Yes 


t 60 mV 


± 6 mV 


16 mV 


±5.2 mV 


± 6.8 mV 


5% 


5 mV 


Yes 


± 150 mV 


± 15 mV 


40 mV 


± 13.8 mV 




3% 


10 mV 


Yes 


±300 mV 


±30 mV 


80 mV 


±28.4 mV 


±31.6 mV 


2% 


20 mV 


Yes 


± 600 mV 


± 60 mV 


160 mV 


±56.8 mV 


±63.2 mV 


2 % 


50 mV 


Yes 


±1.5V 


±150 mV 


400 mV 


± 142 mV 


±158 mV 


2 % 


.1 V 


No 


± 300 mV 


± 300 mV 


800 mV 


±284 mV 


±316mV 


2 % 


.2 V 


No 


± 600 mV 


± 600 mV 


1.6 v 


± 568 mV 


± 632 mV 


2% 


.5 V 


No 


±1.5V 


±1.5V 


4V 


± 1.42 V 


±L58V 


2 % 


1 V 


No 


±3 V 


±3 V 


8V 


± 2.84 V 


±3. 16V 


2 % 


2 V 


No 


±6V 


±6V 


16V 


± 5.68 V 


± 6.32 V 


2 % 


5 V 


No 




±15V 


40 V 


± 14.2 V 


± 15.8 V 


2 % 



Table 3-4 : IMO DC Linearity Readout Accuracy 



* For each point, read oif the Mean parameter voltage, and compare it to the 
digital readout of the voltage reference. 

“ The mean parameter reading should be within the limits shown in table 3-4. 

» Repeat steps 3.7.1.a and 3.7. l.b for Channel 2, Channel 3 and Channel 4 substituting 
channel controls and input connector. 
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27-Feb-S6 
10:37:29 

^:AveP3ge(1)-^ 
2 ns 

1.00 y 

1000 swps^ 



CHRNNEL 



2 ns 

I 1 V DC 



pKpK(fl) 
nesnCft) 
sdev(fi) 
rns(flj) 
anpl (fi) 



1 V 
1 V 
1 V 



DC 

DC 

DC 



27-Feb-96 

10:38:^9 

f0:AyerageC1)- 
2 ns 
5.8 V 

— 135 sups-^ 



-H-H- 



2 ns 

1 5 V DC 
! ■ 5 V DC 
S 5 V DC 
i 5 V DC 



pKpKCfl) 

nean(f|) 

sdevCfi) 

PFlSCfl) 
anpl (fi) 



0.01 V 
3.141 y 
1 nV 
3.141 V 
^ 8.01 V 



1 DC 8.00 V 



-H-H- 



-H- 



0.08 \l 
-14.965 V 
9nV 
14.965 V 
^ 0.08 V 



1 DC 0.8 V 



Hi 


■ 


■ 


Hi 


Hi 


m 


HI 


■ 




■ 


fl 


— Coupl ing j 

DC50Q i 

Grounded 


■ 


i 


■ 


■ 


■ 


m 


■ 








■ 


■ 


■ 


■ 


■ 


■ 


■ 


■ 


■ 


■ 


Grounded 
RCIMQ F 


HI 


Hi 


Hi 


Hi 


H 


HI 


■ 


Hi 


■ 


■ 


r^/div QPPset^ 


Hi 


Hi 


Hi 


Hi 


Hi 


Hi 


HI 


Hi 








ECL TTL 


■ 


HI 


■ 


■ 


■ 


■ 


■ 


■ 


■ 


■ 


r-GIobal BWL—| 
25MHz 
200MHz 


■ 


■ 


■ 


■ 


■ 


■ 


■ 


■ 


■ 


■ 


■ 

HMHHH 


■ 


■ 


■ 


■ 


■ 


■ 


■ 


■ 


■ 





-Probe fltten- 

m 

x2 

x5 

xl0 

x20 






2.5 MS/e 

0 ftUTO 

CHANNEL 1 
— Coupl ing- 

DC58S3 
Grounded 

Grounded 
RCIMQ 



r 



-V/div OPFset 



ORMftL 



ECL TTL 



-Global BWL- 
W 25MH2 
208MHz 



rPPobe Rtten- 

M 

x2 

x5 

xl8 

x20 



2.5 MS/s 
□ fiUTO 
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3.8 Offset 

3.8.1 Description 

The maximum allowed offsets depend on the sensitivity as described in the 
specifications, and is tested at 2 mV and 5 mV range. 

Specifications 

± 400 mV : for the range 2mV/div. 

± 1 V : for 5 mV/div., 10 mV/div., 20 mV/div., 50 mV/div., 

± 10 V : for 100 mV/div., 200 mV/div., 500 mV/div., 1 V/div ( 50 Q ) 

± 100 V : for ( 1 MQ ), 1 V/div., 2 V/div., 5 V/div., 10 V/div. 

3.8.1.a Negative Offset Control Procedure 

Set the DSO as follows : 



■ Turn on trace 

■ Display setup 

■ Input Coupling 

■ V/div. offset 
- Global BWL 

■ Probe atten 

■ Input gain 

■ Trigger setup 

■ Trigger on 

■ Coupling 1 
« Slope 1 

■ Mode 

■ Holdoff 

■ Timebase 

■ Channel use 

■ Record up 

" Turn on trace 
» Select Math Setup 
* For Math 

■ Redefine A 

■ Use Math ? 

» Math Type 

■ Avg Type 

■ For 

■ Of 



Channel 1 

Standard, Persistence off, Dot join on, Single grid 

DC IMO 

Norma! 

Off 
XI 
5 mV 
Edge 
1 

DC 

Pos 

Auto 

Off 

2 msec/div. 

4 

50 K 
A 

Use at most 5000 points 
Yes 

Average 
Summed 
1000 sweeps 
Channel 1 



■ Turn off trace 

■ Cursors/Measure 

■ Mode 

■ Statistics 

■ On displayed trace 



Channel 1 
Parameters 
Std Voltage 
off 
A 
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“ From the high precision voltage source PS5004, apply to Channel 1 + 1 V . 

■ Using the offset control, move Channel 1 trace through the entire range until the 
maximum offset value is reached : - 1 V. 

■ Verify that the displayed trace A ; Average (1) is in the screen, near to the center 
horizontal graticule line. 

■ Press clear sweeps. 




Check after at least 100 sweeps that the mean (A) parameter readout is : 
minimum + .985 V, maximum + 1.015 V. ( see table 3-5 ). 



Range 


Conditions of Test 


Offset 

Control 


Mean Parameter 
Reading 


Volts/div 

Control 


PS 

Output 


9374/MA./TM 

Input 


9374/M/L/TM 

Offset 


Minimum 

Value, 


Maximum 

Value, 


5 mV 


+ 1 V 


+ 1 V 


- 1 V 


.985 V 


+ 1.015 V 


2 mV 


-H 400 mV 


400 mV 


- 400 mV 


-f392 mV 


^ 408 mV 



Table 3-5 : Negative offset control 



2?-Feb-96 

11:01:11 

^:fiver3ge(1) 
2 ns 
5.0nV 

— 1000 sups-^ 



Offset 1 = -1. 











: 


• 


















: 


■ 






































- 








































- 


: 


















■ 












1 


\ 






: 


2 











ns 

5 nV 
5 nV 
5 

5 nV 



pKpK(fi) 
neanCfi) 
sdev(O) 
pns(fl) 
anpl (fi) 



DC 

DC 

DC 

DC 



1 . 65 nl/ 
1.00109 V 
237 pV 
1.00109 V 
^ 1.65nV 



1 DC 975. 0nV 



MEASURE 



Off Cursors 



Parapieters 




-statistics- 

IS3 On 



-on displayed! 
(trace) 

0 



-fron- 



0.80 diy 
TracK iS On 



-to- 



10.00 diy 
i0 ptS 



2.5 MS/s 



□ flUTO 
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■ Select Input Coupling : DC 50H 

■ Input gain : 5 mV 

■ Press clear sweeps 

■ Check after at least 100 sweeps that the mean (A) parameter readout is : 
minimum + .985 V , maximum + 1.015 V. 

* Set input gain to 2 mV/div from the high precision voltage source, apply to 
Channel 1 the following voltage value : + 400 mV. 

■ Using the offset control, move the Chi trace through the entire range until the 
following offset value is reached : - 400 mV. 

■ Press clear sweeps 

■ Check after at least 100 sweeps that the mean (A) parameter readout is : 
minimum + 392 mV, maximum + 408 mV ( see table 3-5 ). 



27-Feb-36 

13:34:31 

ffl; Averaged)- 
2 rs 
2.00rV 

166 syps 



OFFset 1 = - 400 . 00 P 11 / 













2 


















■ 
















































































- 






















] 




























1 



pKpKCft) 

mean(fl) 

sdevCfl) 

rns(fl) 



2 


RS 




3Rpl (ft) 


D 


2 


rV 


SBQ 




2 


2 


rO 


50Q 




3 


2 


rV 


5GQ 




4 


2 


rV 


501 





0 . 83 ny 
398. 585 nV 
183 pV 
398.585fn0 
^ 0 . 83 rV 



1 DC 390.00my 



CHANNEL 1 
-Coupi ing— 



Grounded 

DCIMQ 

Grounded 

fiClMQ 



-V/div OFFset 



ECL TTL 



-Global BNL- 
SHI 25MHz 
200MHz 



-Probe fitten-i 

m 

x2 
x5 
Xl0 
x20 



2.5 MS/s 

0 RUTO 



■ Repeat step 3.8.1 .a for Channel 2, Channel 3 and Channel 4 substituting channel 
controls and input connector. 
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3.8.1. b Positive Offset Control Procedure 

Set the DSO as in 3.8. 1. a; 

■ Input Coupling : DC IMO 

■ Channel 1 input gain : 5 mV 

■ From the high precision voltage source PS5004, apply to Channel 1 - 1 V . 

■ Using the offset control, move Channel 1 trace through the entire range until the 
maximum offset value is reached : + 1 V. 

■ Verify that the displayed trace A : Average (1) is in the screen, near to the center 
horizontal graticule line. 



■ Check after at least 100 sweeps that the mean (A) parameter readout is : 
^ minimum - .985 V, maximum - 1.015 V. ( see table 3-6 ). 



Range 


Conditions of Test 


Offset 

Control 


Mean Parameter 
Reading 


Voits/div 


PS 


9374/M/L/TM 


9374/M/L/TM 


Minimum 


Maximum 


Control 


Output 


Input 


Offset 


Value, 


Value, 


5 mV 


- 1 V 


- 1 V 


+ 1 V 


- .985 V 


-1.015 V 


2 mV 


- 400 mV 


-400 mV 


+ 400 mV 


-392 mV 


- 408 mV 



Table 3-6 : Positive offset control 



27-Feb-96 

13:28:02 

^:fiyerage(l)' 
2 ns 
5.0ny 

' 134 SbJpS' 



2 ns 

D 5 ni; DC 

2 5 nV DC 

3 5 nV DC 

4 5 nV DC 



OFFset 1 = 1.08000 V 



MEfiSURE 













*■ 










V 


OFFCuPS^s 






















node 

ilEllS 

Std Tine 

Custon 

Pass 

Fail r 
























(1 




















*1* 




1 R*' 1* 


IV ii r w 




11 1 *1 If 


'J *1' Hi ' 1 




f > 1 ’f • 










I 


* 










r-statistics — i 
sm On 

-on displayed- 
(trace) 

0 










j 

j 


: 




















1 











p.KpK(fi) 


2.70nV 


nean(R) 


-999. 607 nV 


sdey(fl) 


271 pV 


rns(ft) 


999. 607 nV 


anpl(fl) ^ 


2.70nV 



Fron 

9.00 di ^/ 
TnacK On 

to 

10.88 div 
^08 pts 




DC -975. 0nU 



2.5 MS/s 
□ 9UT0 
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■ Select Input Coupling ; DC 50Q 

■ Input gain : 5 mV 

■ Press clear sweeps 

■ Check after at least 100 sweeps that the mean (A) parameter readout is : 
minimum - .985 V , maximum - 1.015 V. 

■ Set input gain to 2 mV/div from the high precision voltage source, apply to 
Channel 1 the following voltage value : - 400 mV. 

• Using the offset control, move the Chi trace through the entire range until the 
following offset value is reached : + 400 mV. 

■ Press clear sweeps 

■ Check after at least 100 sweeps that the mean (A) parameter readout is : 
minimum - 392 mV, maximum - 408 mV ( see table 3-6 ). 




3 2 rV ^ _1 1 OC -^18.00mV 

4 2 rV ^ □ RUTO 



■ Repeat step 3.8. l.b for Channel 2, Channel 3 and Channel 4 substituting channel 
controls and input connector. 
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3.9 Bandwidth 

3.9.1 Description 

The purpose of this test is to ensure that the entire system has a bandwidth of at least 
1 GHz . An external source is used as the reference to provide a signal where amplitude 
and frequency are well controlled. A serious measurement of the bandwidth requires the 
use of a source whose amplitude does not change with frequency. 

The LeCroy calibration software corrects for the measured amplitude variation of the 
generator used. Generators can have errors of - 1 dB above 500 MHz. The non flatness of 
the generator should be taken into consideration. 

Specifications 

DC to at least 1 GHz ( - 3 dB ) at 10 mV/div. and above. 

DC to at least 400 MHz at 5 mV/div. 

DC to at least 150 MHz at 2 mV/div. 



3.9.1.a DC 50 a 



Procedure 



■ Turn on trace 

■ Display setup 

■ Input Coupling 

■ V/div. offset 
- Global BWL 

■ Probe atten 

■ Input gain 
* Offset 

■ Trigger setup 

■ Trigger on 

■ Slope Line 

■ Mode 



Chi 

Standard, Persistence off, Dot join on. Single grid 

DC 50 a 

Normal 

Off 

XI 

50 mV/div. 

OmV 

Edge 

Line 

Pos 

Norm or Auto 



■ Timebase : 

■ Channel use : 

■ Record up ; 

■ Press Cursors/Measure: 

• Mode : 

■ Statistics : 

■ Change parameters : 

■ On line 1 : 

■ On line 2 : 



10 psec/div. 
4 

50 K 

Parameters 

Custom 

off 

Measure 
sdev of 1 
freq of 1 



■ Connect a HP8648B sine wave generator to Channel 1 , set the 

frequency to 500 KHz, adjust the generator output amplitude to get on DSO : 
sdev(l) = 80 mV. 
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statistics- 

MS On 



sdeyCp 

FneqCD 



80. 73 mV 
499.838 KHz 



10 |JS 

Q 50 nV 

2 50 nV 

3 50 nV 

4 56 nV 



500 MS/s 



□ 0UTO 
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* Increase the generator frequency in multi 50 MHz steps until the sine wave 
amplitude is 70% of the initial amplitude at 500 KHz . 

■ At each 50 MHz step, check that sdev(l) > 56 mV 

■ When sdev(l) - 56 mV ( 3 dB point ) the frequency of the generator must be at least 
IGHz. 



27-Feb-96 
H:09: 

fO 




10 ps 

a 50 Fiv 

2 50 nV 

3 50 PiV 

4 50 nV 



pKpK(l) 
FieanCp 
sdev(l) 
rnsCp 
amp! (p 



173.4niV 
l.eSFiV 
58. 57 Fiy 
58.58P1V 
164. 0mV 



Line 



MEfiSURE 



OFF Cursors 



Parapieters 



I — node* 



Std Voltaqe 



Std Tine 
Custom 
Pass 
Fai i 

statistics* 



-on dispiayedi 
(trace) I 



-Fron- 



0.00 diy 
jTracK SSS On 



-to- 



10.00 d W 
50000 ots 



500 MS/s 
□ NORMfiL 



* Select Coupling and Global BWL : 25 MHz ( bandwidth limiter on ) 

■ Check that the frequency at the 3 dB point ( sdev(l) = 56 mV ) is typically 25 MHz . 
( between 10 MHz and 37 MHz ). 






J] 50 FlV 58Q c;(;::ia mc/c 



« Select Coupling and Global BWL : 200 MHz ( bandwidth limiter on ) 

« Check that the frequency at the 3 dB point ( sdev(l) = 56 mV ) is typically 200 MHz . 



( between 110 MHz and 290 MHz ). 
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“ Set DSO Input gain : 100 mV/div. 

• Select Coupling and Global BWL : Off ( bandwidth limiter off ) 

■ Set sine wave generator frequency to 500 KHz, adjust the generator output amplitude 
to get on DSO ; sdev(l) ~ 140 mV. 



■ Increase the generator frequency in multi 50 MHz steps until the sine wave 
amplitude is 70% of the initial amplitude at 500 KHz . 

*> At each 50 MHz step, check that sdev(l) > 98 mV 

■ When sdev(l) = 98 mV ( 3 dB point ) the frequency of the generator must be at least 
IGHz. 






Sections Performance Verification 




2?-Feb-9 

H;23:33 










pKpKCp 


294 mU 








mean(1) 


0.9rV 








sdev(1) 


98.?mV 








rnsCp 


98.7mU 


ps 






ampul) 


273 mU 


1 


V 


50Q 






1 


V 


KQ 






1 


V 


50fi 


1 


Line 


1 


V 


58Q 







MEfiSURE 



OFF Cursors 



-piode- 

Std TiPie 
Custom 
Pass 
Fail 



statistics- 
ISB On 




-From- 



TracK 



i^div 



to 

10.00 diy 
50006 pts 



500 HS/s 



Q 



3.9.1.a.l Trigger Bandwidth 

100 mV/div. 

1 

HF 
Norm 
1 asec/div. 

■ Set sine wave generator frequency to 501 MHz 
« Change Trigger level, until the scope triggers on Channel 1 . 



■ Set DSO Input gain 

■ Set Trigger on 

■ Coupling 1 

■ Mode 

■ Timebase 
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27-Feb-96 TRIGGER SETUP 




sdev(l) 126.4 fiV 

FneqU) 500.961 HHz 



1 ns RIS 

0.1 V m 

2 .1 \i w. 

3.1 \i m , I 1 HF 6 FiV 

4.1 V 50Q 



— hoIdoFF — 
SI53 Tine Euts 

10 GS/s 
D NORMAL 



■ Check ; The scope must keep triggering in a stable way, a smooth 501 MHz sine 
wave must be visible on the screen. 



■ Repeat step 3.9. l.a and 3.9.1.a.l for Channel 2, Channel 3 and Channel 4 substituting 
channel controls and input connector. 
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3.9.1.b IMQ 

The purpose of this test is to ensure that the entire 9374/M/L/TM system has a bandwidth 
of at least 450 MHz at probe tip. 

Set up a HP8648B sine wave generator or equivalent 



■ Terminate the output of the HP8648B via a feed through and connect it to the 
channel 1 input through a LeCroy PP005 lOX-probe using a probe tip BNC Jack 
adapter. 

Make sure the probe compensation is perfectly adjusted at low frequency. 



Turn on trace 


Chi 


Display setup 


Standard, Persistence off, Dot join on, Single grid 


Input Coupling 


AC IMQ 


V/div. offset 


Normal 


Global BWL 


Off 


Input gain 


1 V/div. 


Offset 


OmV 


Trigger setup 


Edge 


Trigger on 


Line 


Slope Line 


Pos 


Mode 


Norm 


Timebase 


10 psec/div. 


Channel use 


4 


Record up 


50 K 


Press Cursors/Measure: Parameters 


Mode 


Custom 


Statistics 


off 


Change parameters 


Measure 


On line 1 


sdev of 1 


On line 2 


freq of 1 



■ Set sine wave generator frequency to 500 KHz, adjust the generator output amplitude 
to get on DSO : sdev(l) = 2.5 V. 

■ Increase the generator frequency in multi 50 MHz steps until the sine wave 
amplitude is 70% of the initial amplitude at 500 KHz . 

■ At ieach frequency step, check that sdev(l) > 1.75 V 

■ When sdev(l) = 1.75 V ( 3 dB point ) the frequency of the generator must be at least 
450 MHz. 

■ Repeat step 3.9.1.b for Channel 2, Channel 3 and Channel 4 substituting channel 
control and input connector. 
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pKpKCp 
rnesnCI) 
sdev(l) 
pi^sCp 
artpl Cl) 



5.06 V 
102 rU 
1.743 V 
1.746 V 
4.78 V 



-statistics — i 

SSi On 

-on displayed- 
(trace) 

D 

Fron ! 

0.60 div 
TracK 591 On 



to 

10.00 div 
50860 pts 

500 MS/s 



□ NORMfiL 
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3.10 

3.10.1 




'i 



3.10.2 




■? 

I 



I 



Trigger Level 
Description 

The trigger capabilities are tested for several cases of the standard edge trigger : 

■ Channel ( internal ), and External Trigger sources 

■ Three DC levels : -3, 0, +3 major screen divisions 

■ DC coupling 

■ Positive and negative slopes 



Channel ( internal ) 



The horizontal and vertical errors for a trigger at 0 v threshold are determined by 
comparing the crossing point of the same sine wave at two different amplitudes. 

■ Setup any sine wave generator capable of generating sine waves of 1 KHz, 4V pkpk. 

■ Connect the generator output to Channel 1 



■ Turn on trace 

« Input Coupling Ch 1 

■ V/div. offset 

■ Input gain 

■ Input offset 

■ Trigger setup 

■ Trigger on 

■ Coupling 1 
“ Slope 1 

■ Set Trigger level 

■ Mode 

“ Pre-Trigger Delay 

■ Timebase 

■ Channel Use 

■ Record up to 



Chi 

DC 50 a 
Normal 
.5 V/div. 
OmV 



DC 

Pos 

DC 0.0 mV 

Single 

50% 

.1 msec/div. 

4 

50 K samples 



■ Adjust the sine wave generator's output amplitude to get 8 divisions peak to peak, 
corresponding to a 4 V amplitude. 

* It is important that the offset of the input is set to zero mV, use show status and 

acquisition status to verify. 

■ Display setup : Dot Join Off 

■ Set Persistence On, and acquire few sweeps in Single Trigger mode. 

■ Connect a 3 dB attenuator, and acquire few more sweeps in Single mode. 

■ Select Cursors/Measure : Cursors, Time, Absolute 

■ Use the " cursor position " knob, to move the marker at the horizontal crossing point 
of the two sine waves. 

■ Check that the time difference obtained between the marker and the trigger is within 
± 20 p. sec. The time readout is below 0.50 V in the icon 1, at top left. 
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28-Feb-96 OISPLfiY SETUP 

11:25:17 




D -5 V 5QQ 21 sweeos 

2 .5 V 50Q 

3-5 V 50Q _j 1 DC 0.00 y 

4 .5 U 50Q 



50 MS/s 
□ STOPPED 
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■ Select Cursors mode : Amplitude, Absolute 

■ Use the " cursor position " knob, to move the marker at the vertical crossing point of 
the two sine waves. 

■ Check that the voltage difference obtained between the marker and the trigger level is 
within ± 200 mV. The level readout is below 0.50 V in the icon 1, at top left. 



28-Feb~96 

11:28:31 

^ 

.1 RS 

0.50 V 

8rV 



. 1 RS 

Q .5 V 5BQ 

2 .5 V 5Bfi 

3 .5 V 50fi 

4 .5 \J 50Q 



MEfiSURE 




OFF 

ParsReters 



-RDde- 

Tine 



litude 



~type“- 

Relative 



fibsaiute 



cursor 

Position 



50 MS/s 




□ STOPPED 



■ Set Trigger Slope 1 : Neg 



■ Disconnect the 3 dB attenuator from the BNC input 

■ Acquire few sweeps in Single Trigger mode. 

■ Connect the 3 dB attenuator, and acquire few more sweeps in Single mode. 

■ Select Cursors/Measure ; Cursors, Time, Absolute 

" Use the ” cursor position " knob, to move the marker at the horizontal crossing point 
of the two sine waves. 

■ Check that the time difference obtained between the marker and the trigger is 
within ± 20 p sec. The time readout is below 0.50 V in the icon 1, at top left. 

■ Select Cursors mode : Amplitude, Absolute 

■ Use the " cursor position " knob, to move the marker at the vertical crossing point of 
the two sine waves. 

■ Check that the voltage difference obtained between the marker and the trigger level is 
within ± 200 mV. The level readout is below 0.50 V in the icon 1, at top left. 
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21 sweeps 

1 DC 0.80 V 




m 




■ 


- 




- 



21 sweeps 

1 DC 0.00 V 



TRIGGER SETUP 





—trigger on- 
D 2 3 4 Ext 
Extl0 Line 

-cDupI ing 1— 
SB ftC LFREJ 
HFREJ HF 

-slope 1 



— holdoPP — 
M Time Cuts 

50 MS/s 
0 STOPPED 
MEPSURE 



iCupsorsI 



’sraneters 





Relative 

ro ii BE 



cursor 

Position 



50 MS/s 
□ STOPPED 
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■ Set Trigger level ; DC + 1.5 V 

■ Disconnect the 3 dB attenuator from the BNC input 

» Set Trigger Slope 1 : Pos 

■ Acquire few sweeps in Single Trigger mode. 

■ The sine wave must pass through the horizontal center of the screen at 

the vertical + 3 divisions. 

■ Select Cursors/Measure : Cursors, Amplitude, Absolute 

■ Use the " cursor position " knob, to move the marker, at the crossing point of the 
sine wave and the horizontal center of the screen ( 50% pre-trigger line ). 

« Check that the vertical crossing point level is + 1.5 V ± .2 V. See icon 1 at top left. 



28-Feb-96 



MEASURE 
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■ Set Trigger Slope 1 : Neg 

■ Acquire few sweeps in Single Trigger mode. 

■ The sine wave must pass through the horizontal center of the screen at the 
vertical + 3 divisions. 

■ Select Cursors/Measure : Cursors, Amplitude, Absolute 

■ Use the " cursor position " knob, to move the marker, at the crossing point of the 
sine wave and the horizontal center of the screen ( 50% pre-trigger line ). 

■ Check that the vertical crossing point level is + 1.5 V ± .2 V. See icon at top left. 



28-Feb-96 

11:34:47 



. 1 PIS 
0.58 V 
1.484 V 



. 1 ms 

D .5 V 50fi 

2 -5' V 5BQ 

3 .5 V 50Q 

4 .5 V 5K1 



TRIGGER SETUP 





-trigaen on- 
D 2 Ext 

Extl0 Line 



^coupling 1 ~ 
M fiC LFREJ 
HFREJ HF 



-slope 1 - 
Pos [ 



— holdoFF — 
Tine Evts 



11 sueeps 

50 NS/s 

1 DC 1.50 V 

□ STOPPED 
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■ Set Trigger level : DC- 1.5 V 

■ Set Trigger Slope 1 ; Pos 

■ Acquire few sweeps in Single Trigger mode. 

■ The sine wave must pass through the horizontal center of the screen at 
the vertical - 3 divisions. 

" Select Cursors/Measure : Cursors, Amplitude, Absolute 

■ Use the ” cursor position " knob, to move the marker, at the crossing point of the 
sine wave and the horizontal center of the screen ( 50% pre-trigger line ). 

■ Check that the vertical crossing point level is - 1.5 V ± .2 V. See icon 1 at top left. 



28-Feb-96 

11:36:19 



TRIGGER SETUP 




.1 fns 

0 .5 V 5e 

2 .5 V 5E 

3 .5 V 

4 .5 y 5£ 



-1.50 y 




qBI smart 



—trigger on- 

D 2 3 4 Ext 

Extl0 Line 



-coupling 1 — I 
IB AC LFREJ 
HFREJ HF 



j-slope 1 

Neg 



— holdoFP — 
iS Tine Euts 



50 MS/s 
□ STOPPED 
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■ Set Trigger Slope 1 ; Neg 

■ Acquire few sweeps in Single Trigger mode. 

■ The sine wave must pass through the horizontal center of the screen at 
the vertical - 3 divisions. 

■ Select Cursors/Measure : Cursors, Amplitude, Absolute 

« Use the ” cursor position " knob, to move the marker, at the crossing point of the 
sine wave and the horizontal center of the screen ( 50% pre-trigger line ). 

■ Check that the vertical crossing point level is - 1.5 V ± .2 V. See icon 1 at top left. 



28-Feb-96 

11:37:25 

n 

.1 PIS 

0.50 V 
-1.508 V 



.1 PIS 

0 .5 V 58Q 

2 .5 V 5K 

3 .5 V 

4 .5 V 5EQ 



TRIGGER SETUP 




”1 1 DC -1.58 U 

D STOPPED 



■ Repeat step 3.10.2 for Channel 2, Channel 3 and Channel 4, substituting channel 
controls and input connector. 
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3.10.3 External Trigger 
Specifications 

External trigger range : DC ± .5 V 

Procedure 



» Connect the output of the generator to External input and to Channel 2 via a coaxial 
T-connector. The cable length from External to Channel 2 must be short, at most 
2 nsec. 



■ 



Set frequency 
Turn on trace 
Input Coupling Ch 2 
V/div. offset 
Input gain 
Input offset 
Trigger setup 
Trigger on 
Coupling Ext 
Slope Ext 
External 

Set Ext Trigger level 
Mode 

Pre-Trigger Delay 
Timebase 
Channel use 
Record up to 



IKHz 

Ch2 

DC 50 a 

Normal 

100 mV/div. 

OmV 

Edge 

Ext 

DC 

Pos 

DC IMO 
DC 0.0 mV 
Single 
50% 

.1 msec/div. 

4 

50 K samples 



■ Adjust the sine wave generator's output amplitude to get 8 divisions peak to peak, 
corresponding to a .8 V amplitude. 

■ It is important that the offset of the input is set to zero mV, use show status and 
acquisition status to verify. 

■ Display setup : Dot Join Off 

■ Set Persistence On, and acquire few sweeps in Single Trigger mode. 

■ Connect a 3 dB attenuator, and acquire few more sweeps in Single mode. 

■ Select Cursors/Measure : Cursors, Time, Absolute 

■ Use the " cursor position " knob, to move the marker at the horizontal crossing point 
of the two sine waves. 

■ Check that the time difference obtained between the marker and the trigger is within 
± 20 psec. The time readout is below 1 00 mV in the icon 2, at top left. 
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21 sweeps 

Ext DC 0mV It 



OFF rgfflgfflS 

Parameters 



ode- 



Rmpl itude 



Relative 



cursor 

Position 



50 MS/s 
□ STOPPED 
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■ Select Cursors mode ; Amplitude, Absolute 

■ Use the " cursor position " knob, to move the marker at the vertical crossing point of 
the tv^o sine waves. 

» Check that the vertical crossing point level is within ± 40 mV. See icon 2 at top left. 



28-Feb-96 

11:45:40 

r2' 



MEASURE 




.1 f^S 

1 .1 V 5G 

2 .1 V ^ 

3.1 V 5e 

f! .1 V s 




Ext DC 0 



0 STOPPED 



■ Set Slope Ext ; Neg 

« Disconnect the 3 dB attenuator from the BNC input 

■ Acquire few sweeps in Single Trigger mode. 

» Connect the 3 dB attenuator, and acquire few more sweeps in Single mode. 

■ Select Cursors/Measure : Cursors, Time, Absolute 

■ Use the " cursor position ’’ knob, to move the marker at the horizontal crossing point 
of the two sine waves. 

» Check that the time difference obtained between the marker and the trigger is 
within ± 20 p. sec. The time readout is below 1 00 mV in the icon 2, at top left. 
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28-Feb-96 

11:48:30 



. 1 ms 

t .1 V 

2 .1 V 

3 .1 V 

28-Feb-9i 

11:48:51 



. 1 ms 



1 



Section 3 Performance Verificatio] 

TRIGGER SETUP 





11 sweeps 




Ext DC 0mU 



SBi SMfiRT 



—trigger on- 

I 2 3 4 !SI 

Extl0 Line 



— cpig Ext- 
[10 fiC LFREJ 
HFREJ HF 



-slope 
Pds 



I — External 
DC50Q 



DClMfi 



I holdoFP 

'ITS TifTie Evts 



50 MS/s 




□ STOPPED 
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■ Select Cursors mode : Amplitude, Absolute 

“ Use the " cursor position " knob, to move the marker at the vertical crossing point of 
the two sine waves; 



■ Check that the voltage difference obtained between the marker and the trigger level is 
within ± 40 mV. The level readout is below 100 mV in the icon 2, at top left. 



28-Feb-9( 

11M3:29 

2 



MEfiSURE 



. 1 ns 
100 nV 



-8nV 



. 1 ms 

1.1 V 

2.1 V 

3 .1 V 
II .1 V 



Ext DC 0PiV 




□ STOPPED 



Set Trigger level 



DC + 300 mV 



■ Disconnect the 3 dB attenuator from the BNC input 
« Set Trigger Slope Ext : Pos 

* Acquire few sweeps in Single Trigger mode. 

■ The sine wave must pass through the horizontal center of the screen at 
the vertical + 3 divisions. 

■ Select Cursors/Measure : Cursors, Amplitude, Absolute 

■ Use the " cursor position " knob, to move the marker, at the crossing point of the 
sine wave and the horizontal center of the screen ( 50% pre-trigger line ). 



■ Check that the vertical crossing point level is + 300 mV ± 40 mV. See icon 2 at top. 
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28-Feb-96 tIERSURE 




.1 ns 

1 .1 V ® 

2 .1 V ss 

3 .1 V 

fl .1 V 50Q 




■ Set Trigger Slope Ext : Neg 

■ Acquire few sweeps in Single Trigger mode. 

■ The sine wave must pass through the horizontal center of the screen at the 
vertical + 3 divisions. 

■ Select Cursors/Measure : Cursors, Amplitude, Absolute 

■ Use the " cursor position " knob, to move the marker, at the crossing point of the 
sine wave and the horizontal center of the screen ( 50% pre-trigger line ). 

■ Check that the vertical crossing point level is + 300 mV ± 40 mV. See icon 2 at top . 
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28-Feb-96 TRIGGER SETUP 




•j .1 V 5EQ 11 sweeps 

2 .1 V 

3.1 V 5K3 [_ Ext DC 300 Fil/ IMQ 

i .1 V 5K 



58 MS/s 
□ STOPPED 




■ Set Trigger level : DC - 300 mV 

■ Set Trigger Slope Ext : Pos 

■ Acquire few sweeps in Single Trigger mode. 

■ The sine wave must pass through the horizontal center of the screen at 
the vertical - 3 divisions. 

■ Select Cursors/Measure ; Cursors, Amplitude, Absolute 

■ Use the " cursor position " knob, to move the marker, at the crossing point of the 
sine wave and the horizontal center of the screen ( 50% pre-trigger line ). 

■ Check that the vertical crossing point level is - 300 mV ± 40 mV. See icon 2 at top. 

■ Set Trigger Slope Ext : Neg 

■ Acquire few sweeps in Single Trigger mode. 

■ The sine wave must pass through the horizontal center of the screen at the 
vertical - 3 divisions. 

■ Select Cursors/Measure : Cursors, Amplitude, Absolute 

■ Use the " cursor position " knob, to move the marker, at the crossing point of the 
sine wave and the horizontal center of the screen ( 50% pre-trigger line ). 

■ Check that the vertical crossing point level is - 300 mV ± 40 mV. See icon 2 at top. 
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28-Feb-96 

11:55:25 

a 

. 1 iis 
180 mV 
-306 rV 



TRIGGER SETUP 



. 1 RS 

I .1 V 58fi 

2.1 V 5QQ 

3.1 V 5QQ 
0.1 V 50Q 

28-Feb-96 

11:55:55 



. 1 RS 

1 .1 V 
2.1V 
3.1V 
^ .1 V 





Ext DC -380 rV IMQ 



Ext DC -300 rV IMQ 



SM0RT 



— trigger on - 

1 2 3 4 ^ 

Extl0 Line 



f-cplg Ext — 
[sB fiC LFREJ 
HFREJ HF 



(—slope Ext— 
Neg 



—Exter nal 
DC50Q 



DC1MS2 



-holdoFF- 



ime Ek^ts 



50 MS/s 
□ STOPPED 
TRIGGER SETUP 




OSl SMPRT 



— trigger on- 

12 3 4 

Extl0 Line 



“cplg Ext — 
M fiC LFREJ 
HFREJ HF 

"Slope E^ 
Pos 



— Exteri^l 
DC50S2 



DCIMQ 



-holdoFF- 



Tine Euts 



50 MS/s 
□ STOPPED 
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External /lO Trigger 
Specifications 

External trigger range : DC ± 5 V 

Procedure 

" Connect the output of the generator to External input and to Channel 2 via a coaxial 
T-connector. The cable length fiom External to. Channel 2 must be short, at most 
2 nsec. 

■ Set frequency 1 KHz 

■ Turn on trace : Ch2 

* Input Coupling Ch 2 : DC 50 Q 

" V/div. offset : Normal 

■ Input gain : 1 V/div. 

■ Input offset : 0 mV 

■ Trigger setup : Edge 

■ Trigger on : ExtlO 

■ Coupling ExtlO : DC 

■ Slope ExtlO : Pos 

* External : DC IMO 

« Set Ext Trigger level : DC O.O mV 

» Mode : Single 

■ Pre-Trigger Delay : 50 % 

■ Timebase : .1 msec/div. 

■ Channel use : 4 

■ Record up to : 50 K samples 

■ Adjust the sine wave generator's output amplitude to get 8 divisions peak to. peak, 
corresponding to a 8 V amplitude. 

■ It is important that the offset of the input is set to zero mV, use show status and 
acquisition status to verify. 

" Display setup Dot join Off 

* Set Persistence On, and acquire few sweeps in Single Trigger mode. 

* Connect a 3 dB attenuator, and acquire few more sweeps in Single mode. 

» Select Cursors/Measure : Cursors, Time, Absolute 

■ Use the " cursor position " knob, to move the marker at the horizontal crossing point 
of the two sine waves. 

■ Check that the time difference obtained between the marker and the trigger is within 
± 20 fisec. The time readout is below 1 V in the icon 2, at top left. 
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28-Feb-96 



TRIGGER SETUP 



12 : 01:22 



. 1 ms 

Q 1 y 50Q 

2 1 V 56Q 

3 1 V 5QQ 

4 1 V 50Q 

28-Feb-96 

12:01:44 



. 1 ms 




0 1 y 22 sweeps 

2 1 y ^ 50. MS/s 

3 1 y _J Extl0 DC 0.00 y IMQ 

4 1 y 50Q □ STOPPED 
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■ Select Cursors mode : Amplitude, Absolute 

* Use the " cursor position " knob, to move the marker at the vertical crossing point of 
the two sine waves. 

« Check that the voltage difference obtained between the marker and the trigger level is 
within ± 400 mV. The level readout is below 1 V in the icon 2, at top left. 



B 



B 



■ 



■ 



■ 



■ 



■ 



Set Trigger Slope ExtlO : Neg 

Disconnect the 3 dB attenuator from the BNC input 

Acquire few sweeps in Single Trigger mode. 

Connect the 3 dB attenuator, and acquire few more sweeps in Single mode. 

Select Cursors/Measure : Cursors, Time, Absolute 

Use the " cursor position " knob, to move the marker at the horizontal crossing point 
of the two sine waves. 

Check that the time difference obtained between the marker and the trigger is 
within ± 20 p sec. The time readout is below 1 V in the icon 2, at top left. 

Select Cursors mode : Amplitude, Absolute 

Use the " cursor position knob, to move the marker at the vertical crossing point of 
the two sine waves. 

Check that the vertical crossing point level is within ± 400 mV, See icon 2 at left. 
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. 1 ns 
1.00 V 
-2 MS 



21 sueeps 



Extie DC 0.-00 y IMQ 



21 syeeps 



Extl0 DC 0.00 V IMC! 
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TRIGGER SETUP 





—trigger on 
123 4 Ext 
ISSl Line 



2 | — cpig Extl0- 
" SB RC LFREJ 
HFREJ HF 

pslope Extl0- 
pos fifigg 



—Externa 
DC50Q Si 





j holdoPF 

Tine Evts 

50 MS/s 
□ STOPPED 
MERSURE 



OFF 

Paraneters 




Relative 



cursor 

Position 



50 MS/s 



□ STOPPED 
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“ Set Trigger level : DC + 3 V 

■ Set Trigger Slope ExtlO : Pos 

■ Disconnect the 3 dB attenuator from the BNC input 

■ Acquire few sweeps in Single Trigger mode. 

* The sine wave must pass through the horizontal center of the screen at 
the vertical + 3 divisions. 

■ Select Cursors/Measure : Cursors, Amplitude, Absolute 

■ Use the ” cursor position " knob, to move the marker, at the crossing point of the 
sine wave and the horizontal center of the screen ( 50% pre-trigger line ). 

■ Check that the vertical crossing point level is + 3 V ± 400 mV. See icon 2 at top. 



28-Feb-96 



MEASURE 







Section 3 Performance Verification 



* Set Trigger Slope ExtlO ; Neg 

■ Acquire few sweeps in Single Trigger mode. 

■ The sine wave must pass through the horizontal center of the screen at the 
vertical + 3 divisions. 

■ Select Cursors/Measure : Cursors, Amplitude, Absolute 

■ Use the " cursor position " knob, to move the marker, at the crossing point of the 
sine wave and the horizontal center of the screen ( 50% pre-trigger line ). 

■ Check that the vertical crossing point level is + 3 V ± 400 mV. See icon 2 at top . 



28-Feb-96 

12 : 68:22 

r2 

. 1 PIS 
1.80 V 
3.05 V 



. 1 ns 



TRIGGER SETUP 





SMfiRT 



I — trigger on- 

1 2 3 4 Ext 

Line 



Extl6 



-cplg Extl0- 
fiC LFREJ 
HFREJ HF 



-slope Extl0- 

PQS llffl 



-External 
0C56Ji 



DCIMQ 



-hoIdoFF- 



^ Tirne Evts 



y 1 V 50Q .11 sweeps 

2 1 V 

3 1 V 50Q “L Extl0 DC 3.08 V IMfi 

4 1 V 50Q 



50 HS/s 

□ STOPPED 
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■ Set Trigger level . : DC - 3 V 

■ Trigger Slope ExtlG : Pos 

■ Acquire few sweeps in Single Trigger mode. 

« The sine wave must pass through the horizontal center of the screen at 

the vertical - 3 divisions. 

" Select Cursors/Measure : Cursors, Amplitude, Absolute 

" Use the " cursor position " knob, to move the marker, at the crossing point of the 
sine wave and the horizontal center of the screen ( 50% pre-trigger line ). 

■ Check that the vertical crossing point level is - 3 V ± 400 mV. See icon 2 at top. 



28-Feb-91 

12:09:42 



TRIGGER SETUP 




.1 RS 

D 1 V 

2 1 V 

3 1 u 

4 1 V 



11 sweeps 

Extl0 DC -3.00V1HQ 




El SMfiRT 



-trigoer on- 
1 2 S'^4 Ext 
I S ts] Line 



— cplg Exti0- 
1^ flC LFREJ 
HFREJ HF 



pslope Extl0^ 



— External 
OC50Q 



DGIMQ 



-holdoFF- 



333 Tine Eyts 



50 MS/s • 
□ STOPPED 
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■ Trigger Slope ExtlO : Neg 

■ Acquire few sweeps in Single Trigger mode. 

■ The sine wave must pass through the horizontal center of the screen at the 
vertical - 3 divisions. 

■ Select Cursors/Measure : Cursors, Amplitude, Absolute 

• Use the " cursor position " knob, to move the marker, at the crossing point of the 
sine wave and the horizontal center of the screen ( 50% pre-trigger line ). 

■ Check that the vertical crossing point level is - 3 V ± 400 mV. See icon 2 at top. 



28-Feb-96 TRIGGER SETUP 

12:10:14 




Q 1 V 5BQ . 11 sweeps 

2 1 V 5BQ 58 MS/s 

3 1 V 50fi n_ Extl0 DC -3.00 V IHQ 

4 1 V 50Q Q STOPPED 
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3.11 



3.11.1 



3.11.2 



Smart Trigger 
Specifications 

Pulse width < or > 2.5 nsec to 20 sec. 
Trigger on Puise Width < 10 nsec 



Procedure 

■ Connect a sine wave generator to Channel 1 

" Frequency 
B Turn on trace 
B Display setup 

■ Input Coupling 
» V/div. offset 
B Global BWL 
B Probe atten 
B Input gain 

* Trigger setup 
B Setup Smart Trigger 
B Trigger on 

* Coupling i 
= At end of 

■ Width 
“ Mode 

* Timebase : 5 nsec/div. 

B Adjust the generator output amplitude to get a five division amplitude sine wave. 
B Check that the scope triggers 

■ Switch to Width : > 10 nsec 

« Check that the scope doesn't trigger : slow trigger and no flashes in box next to 

normal. 

Trigger on Pulse Width > 10 nsec 

■ Adjust the generator frequency to 40 MHz 
B Check that the scope triggers 

■ Switch to Width : < 10 nsec 

B Check that the scope doesn't trigger : slow trigger and no flashes in box next to 
normal. 



Chi 

Standard, Persistence off, Dot join on. Single grid 

DC 50 Q 

Normal 

Off 

XI 

.5 V/div. 

Smart 

Glitch 

I 

DC 

Neg 

< 10 nsec 
Norm 




28-Feb-96 

9:41:43 

ffl 

5 ns 
0.50 V 
-20 fiV 



.5 V 
.5 V 
.5 V 
.5 V 




At 10.000 ns 

1 DC 0.00 V 
pulse < 10.0 ns 



100.00 MHz 



SETUP SMfiRT 
TRIGGER 



I — trigger on- 
D 2 3 4 Ext 
Extl9 Pattern 

pcoupling 1 — 
SB fiC 
LFREJ HFREJ 

! — at end oF — 

j pulse 

— width < — 
10.0 ns 
OFF m 



-width > 




18 GS/s 



0 NORMAL 



0.50 V 

35 mV 




"LTir 



At 25.000 ns ^0-000 HHz 



1 DC 0.00 y 
10.0 ns < pulse 



TRIGGER SETUP 



Edge 

(GLITCH) 




SETUP SMART 
TRIGGER 



I — trigger on- 

D 2 3 4 Ext 

ExtlG Pattern 

1“" 

^ Si RC 

LFREJ HFREJ 

— at end qF— 
El Pos 
pulse 

— width < — 

EBi On 

— width > — 
10.8 ns 

OFF m 

10 GS/s 
□ NORMAL 
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3.11.3 Trigger on Pulse Width < 100 nsec 

■ Set the generator frequency to 10 MHz 

■ Pulse width : < 100 nsec 

■ Timebase ; 20 nsec/div. 

* Check that the scope triggers. 



28-Feb-96 TRIGGER SETUP 




4 . V V 

3 .5 V 5BE3 ~U T_T I DC 9.00 \) 

4.5 V 50Q M M pulse < 100.0 ns □ NORHfiL 



“ Switch to Width : > 100 nsec 

“ Check that the scope doesn't trigger : slow trigger and no flashes in box next to 
normal. 





Section 3 Performance Verification 



3.11.4 Trigger on Pulse Width > 100 nsec 

■ Adjust the generator frequency to 4 MHz 

■ Pulse width : > 100 nsec 

■ Set Timebase : 50 nsec/div. 

■ Check that the scope triggers. 



28-Feb-96 

9:48:58 




58 ns 

D .5 V 

2 .5 V m 

3 .5 V sen 

4 .5 V 58Q 



TRIGGER SETUP 




At 250.00 ns 5^ 4.0000 MHz 

568 MS/s 



n_J IT 1 DC 8.00 V 

N M 100.8 ns < pulse □ NORMfiL 



■ Switch to Width : <100 nsec 

■ Check that the scope doesn’t trigger : slow trigger and no flashes in box next to 
normal. 

■ Repeat all the above tests for Channel 2, Channel 3 and Channel 4 substituting channel 
controls and input connector, and check as above. 
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3.12 

3.12.1 



3.12.2 



Time Base Accuracy 
Description 

An external sine wave generator of 1 MHz with a frequency accuracy better than 
1 PPM is used. 

Specifications 

500 MHz clock : accuracy : ^ ± 0.001 % or ^ ± 10 PPM 



500 MHz Clock Manual Verification Procedure 

Setup a sine wave generator. 

■ Frequency : 1 MHz 

■ Connect the generator output to Channel 1 

■ Turn on trace 

■ Display setup 

■ Input Coupling 
* V/div. offset 

■ Probe atten 

■ Input gain 

■ Trigger setup 

■ Trigger on 

■ Coupling 1 

■ Slope 1 

■ Level. 1 

■ Mode 
» Holdoff 

■ Delay 

■ Timebase 

■ Channel use 

■ Record up to 

■ Adjust the generator output amplitude and Chi offset to get a five divisions peak to 
peak amplitude sine wave. 

■ Store Channel 1 in Memory 1 

■ Set Post-trigger delay to 5.00 msec 

This allows the accuracy of the time base clock to be checked 5000 periods after the 
trigger point. 



Standard, Persistence off, Dot join on, Single grid 

DC 50 n 

Norma! 

XI 

.5 V/div. 

Edge 

1 

DC 
Pos 
0.5 V 
Norm 
Off 
0% 

.5 psec/div. 

4 

50 K 
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28-Feb-9f 

9:53:23 



1 stored to 



STORE W' FORMS 



. 5 ps 
0.50 V 
-16nU 



.5 ps 

D -5 V E 

2 .5 V 5 

3 .5 V E 

4 .5 V E 

28-Feb-96 

9:5^:18 



Vertical 

V/div 
Probe 
OFFset 
Coupl ing 



1.50 V 



fiCQUISITION STFTUS 




DO STORE 



— store 

D 2 

3 4 

fl B 

c g 

911 displayed 



-to- 



el H2 H3 H4 

Card 



500 MS/s 
□ NORMfiL 
STATUS 



.5 V 
xl 
0PlV 
DC50Q 



Banduidth Unit OFF 
Tine base 

Tine/div .5 ps 

RIS OFF 
Sequence OFF 



.5 V 
xl 
0mV 
DC50Q 



Time/pnt 



.5 V .5 V 

xl xi 

8 nV 0 mV 

DC50Q DC50Q 



2 ns C500 MS/s) 
Pts/diu 250 



flcquisition 



System 

Text a Tines 
WaveForm 
Memory Used f 



Trigger Edge Mode NORMfiL 
External Attenuation xl 



1 DC 0.50 V 



Post-trigger Delay 5.00800 ms 

The currently preselected Smart Trigger type is 
GLITCH 



500 MS/s 
□ NORMAL 
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Recall Memory 1 to A 



» Turn on trace A 

® Check that the displayed Channel 1 trace is aligned with the sine wave from 
memory 1. 



* Press 
s Measure 
H Mode 
“ Statistics 



C ursors/Measure 

Parameters 

Custom 

Off 



Change parameters 



On line 1 
On line 2 



Check that ( deiay(A) ~ delay(l) + 5 msec ) < ± 0.00005 msec corresponding to 

10 PPM. 



eb-96 

1:37 



.5 ps 
0.50 V 



r0:H1 

.5 us 
0.50 V 



.5 ps 



CHRNGE PflRRM 




j] .5 V 

2 .5 y 5BQ 

3 .5 V 5BQ' 

4 .5 y 50Q 



|-de I ay— 

tine Fron the trigger (or t=0) 

^ to the First 58’/i transition — 



500 MS/s 

□ fiUTO 
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A difference of ± 0.05 ftsec corresponds to ± 10 PPM. 

See screen dump below : 



28-Feb-96 



RECALL W^FORM 






Section 3 Performance Verificatioi 


1 


3.13 Overshoot and Rise time ( 10%-90% ) 


Specifications 


DC 50 Q, 50 mV/div., : 


overshoot < 20 %, rise time < 0.5 ns 


DC 1 MQ, 100 mV/div., : 


rise time < 1.5 ns 


Procedure 


■ Apply the fast pulse generator TD-1 107B ( < 70 psec ) or equivalent, to Channel 1 


■ Set the DSO as follows 




■ Turn on trace 


Chi 


■ Display setup 


Standard, Persistence off, Dot join on, Single grid 


■ Coupling Channel 1 


DC son 


“ V/div. offset 


Normal 


» Globa! BWL 


Off 


■ Probe atten 


XI 


■ Input offset 


- 250 mV 


“ Input gain 


50 mV/div 


■ Trigger setup 


Edge 


“ Trigger on 


1 


“ Trigger level 


DC 250 mV 


■ Coupling 1 


DC 


■ Slope 1 


Pos 


■ Mode 


Normal 


“ Hoidoff 


Off 


■ Timebase 


1 nsec/div 


■ Record up to 


50K samples 


■ Delay 


30 % Pre-Trigger 


■ Turn on trace 


A 


■ Select Math Setup 


■ For Math 


Use at most 1000 points 


■ Use Math ? 


Yes 


■ Math Type 


Average 


■ Avg Type 


Summed 


1 , “ Of 


Channel 1 


i ■ Turn off trace 


Channel 1 


f ■ Cursors/Measure 


Parameters 


" Mode 


Custom 


■ Statistics 


On 


■ Change Parameters 




■ on displayed trace 


A 


■ On line 1 




■ Measure 


Over + of A 


“On line 2 




■ Measure 


: Rise of A 
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1 ns RIS 




|] 50 FiU 

2 50 nV 

3 50 nV 

4 50 nV 




10 GS/s 
NORH0L 



■ Check that the average overshoot is < 20 % and rise time is < 0.5 ns 

( measured in scope and not corrected for the effect of the step generator ). 

■ Set Input Coupling DC 1 MQ 

■ Timebase ; 2 nsec/div 

■ Terminate the output of the TD-1107B pulser with a 50Q feed through and connect it 
to Chi 

■ Check that the Average rise time is < 1.5 ns ( measured in scope and not corrected for 
the effect of the step generator ). 
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28-Feb-96 

11:08:34 

0:fiverag8Cl)' 
2 ns 
50 mV 

' 552 sups 



2 ns RIS 



CHfiNNEL 1 




y 50 nV DC 

2 50 nV DC 

3 50 nV DC 

4 50 nV DC 



_J— 1 DC 250 mV 



10 GS/s 
□ NORMAL 



■ Repeat the above tests for Channel 2, Channel 3 and Channel 4 substituting channel 
controls and input connector, and check as above. 



3.14 Probe Calibrator Verification 



Specifications 

Amplitude : 50 mV to 500 mV ± 2 % into 500 
: 50 mV to 1 V ± 2 % into 1 M0 



Frequency : 500 Hz to 2 MHz ± 1 %o 

Probe Calibrator Verification Procedure 



Connect the Probe Calibrator output to Channel 1, using a 5 nsec BNC cable 


Select 


Utilities 


Press 


: Cal BNC Setup 


Mode 


Cal signal 


Set Frequency 


: 500 Hz 


Amplitude 


: 1 V(5O0mVmto5O0) 
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Chi 

Standard, Persistence off, Dot Join on. Single grid 
DC SOQ 
Normal 

XI 

- 250 mV 
100 mV/div. 

Edge 
1 

DC 250 mV 
DC 

Pos 

Normal 
Off 

.5 msec/div. 

10 % Pre-Trigger 

Parameters 
Custom 

Measure ampl of 1 
Measure freq of 1 

" Check parameters readout : freq (1) = 500 Hz ± i %o , and ampl (1) = 500 mV ± 6 % 
( ± 2 % plus ± 4 % due to the non linearity of the scope ) 

■ Set Cal frequency : 2 MHz 

■ Timebase : .2 ps 

* Check that freq ( 1 ) is 2 MHz ± 1 %o 

■ Repeat test for amplitude of 0.05 V ( 25 mV into 50 Cl ) 



■ Turn on trace 

■ Display setup 

■ Input Coupling 

■ V/div. offset 

■ Probe atten 
« Input offset 

■ Input gain 

“ Trigger setup 
" Trigger on 

■ Trigger level 

■ Coupling 1 

■ Slope 1 

■ Mode 

■ Holdoff 

■ Timebase 

■ Delay 

■ Cursors/Measure 
“ Mode 

■ Change parameters 

■ On line I 

■ On line 2 



■ Set Cal amplitude : 50 mV ( 25 mV into 50 Cl ) 

■ DSO Input gain : 5 mV/div. 

■ Check parameters readout ampl (1) = 25 mV ± 6 % 



Page 3-79 




iTiTn 





OFF 

Pass/Fai 1 
Trigger Out 
Trigger Rdy f 



SET TO 1 KHz 
1 V SQURREl 



•Shape* 



109 sweeps: average low high sigma 
aPipKD ^92mV 491 492 1 
FreqCl) 506.91 Hz 500.00 500.03 0.01 



jPuIse(25 ns) 
— Rmpl itude- 

1.00 y 

into 1 HQ 

I — Frequency- 
500 Hz 



D .1 V 5 

2 .1 V 5 

3 .1 V 5 

4 .1 V 5 

28-Feb-96 

11:15:26 



16 MS/s 



DC 250 mV 




.2 ps 

D -1 ^ 

2 -1 ^ 

3- 1 V 

4- 1 V 




1285 sweeps: average low high sigma 
amplCI) 487nV 484 491 1 
FreqCl) 1.99998 MHz 1.99557 2.80388 0.00065 



1 DC 250 niV 



□ NORMFL 



CfiL BNC OUT 



OFF 

Pass/Fa i 1 
Trigger Out 
Trigger Rdy f 



SE ! TO 1 KHz 
1 V SQURRE 



Sh ape 

Pulse(25 ns) 

— Rnpl itude- 
1.00 V 
into 1 MQ 

I — Frequency- 
2 MHz 



500 MS/s 



□ NORMRL 
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* Repeat the tests for the amplitude of 0.05 V and 1 V into I MQ 

■ Cal amplitude : 50 mV 

■ Set Input Coupling ; DC IM O 

■ DSO Input gain : 10 mV/div. 

■ Check parameters readout ampl (i) = 50 mV ± 6 % 



28-Feb-96 

11:18:52 

fih — 

.2 ps 
10.0P1V 



.2 ps 



CfiL BNC OUT 



























- 










; 


• 
































- 
































































































■ 
































- 


















































- 













* 



312 sweeps: auerage low high sigpia 
anplCD 50.5mV 49.9 50.8 0.1 
Freqd) 1.99998 Mfe 1.99828 2.00241 0.00044 



OFF 

Pass/Fail 
Trigger Out 
Trigger Rdy 



SET TO 1 KHz 
1 V SQUfiRE 



•Shape- 



Square 



PulseC25 ns) 

I — Hnplitude- 
0.05 V 
into 1 MQ 

1 — Frequencu- 
2 MHz. 



D 10 nV DC 

2 10 mV DC 

3 10 nV DC _n 

4 10 nV DC 



DC 25.0MV 



508 MS/s 
D fiUTO 



■ Set Cal amplitude : 1 V 

• DSO Input gain : 200 mV/div. 

■ Check parameters readout ampl (1 ) = 1 V ± 6 % 
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3.15 Overload 

Specifications 

1 Watt into 50 Q : Overload < 17 seconds 

Procedure 



■ Set the DSO as follows : 



* Display setup 

* Input Coupling 

■ V/div. offset 
- Global BWL 

■ Probe atten 

■ Input offset 

■ Input gain 

■ Trigger setup 

■ Trigger on 

■ Trigger level 

■ Delay 

■ Coupling 1 

■ Slope 1 

■ Mode 

« Holdoff 
" Timebase 

* Channel Use 

■ Record up to 



Standard, Persistence off, Dot join on, Single grid 

DC 50 Q 

Normal 

Off 

XI 

-3.5 V 

1 V/div. 

Edge 

1 

DC - 0.04 V 

zero 

DC 

Pos 

Norm 

Off 

2 sec/div. 

4 

1000 samples 



■ From Tektronix power supply PS5004, apply 7.07 V ( 1 Watt ) to Channel 1. 



■ Check that the overload trips, within 17 seconds. 

■ Set Timebase : 5 sec/div. 

■ From Tektronix power supply PS5004, apply 5 V ( .5 Watt ) to Channel 1 

■ Check that the overload doesn't trip for at least 30 seconds. 

■ Repeat the above tests for Channel 2, Channel 3 and Channel 4 substituting channel 
controls and input connector, and check as above. 
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CHfiNNEL 1 




I DC -0.04 U 




_J 1 DC -0.04 V 



Grounded 



r*^/div 


Offset-i 




ECL 


TTL 1 



-Global BWL- 
SSi 25MHz 
200MHz 



-Probe fitten- 




56 S/s 
□ NORMfiL 
CHANNEL : 



Grounded 

DCIMQ 

Grounded 



-V/diy Offset 



ECL TTL 
-G lob al BNL” 

W 25MMz 
200MHz 



-Probe Atten- 

m 



26 S/s 
□ NORMAL 
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3.16 Combining Channels 



Channels can be combined to achieve more memory and more sampling rate by 
interleaving the ADC's in time. It is possible to achieve 2 GS/s and up to 8M record 
length ( 9374L ) by means of a special adaptor call PP093. 

■ Set DSO Timebase : .2 psec/div. 

* Connect the PP093 adaptor to Channel 2 and Channel 3 and check that : 

« The PP093 is identified on Channel 2 

■ Channel 1, Channel 3 and Channel 4 are disabled 
« Channel 2 is set to DC SO D, X2 

■ Sampling rate is 2 GS/s 

■ Connect the Probe calibrator output to PP093 input using a 5 nsec BNC cable. 

■ Set Cat frequency to 2 MHz and Amplitude to 1 V into 1 MQ 

■ Turn on trace 2 and check that : 

■ A Square wave of 500 mV is displayed on Channel 2 



^-Feb-96 

: 22:21 




IMEBASE 



.2 ps 

1 disabled 
I 50 nV .50! 

3 disabled 

4 disabled 




2 DC 250 



2 GS/s 
Q NORMfiL 



■ Turn on trace 1, 3, 4 and check that : 

■ A Square wave of 500 mV is displayed on Channel 1, Channel 3, and Channel 4. 
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